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ABSTRACT 
 
The Lake Kolleru is the largest fresh water lake in India, acts as a flood balancing reservoir 
and also a wild life Sanctuary. In 2002 Ramsar convention recognised the lake as the 
wetland of international importance. The main activities in and around the lake are 
aquaculture, agriculture, large-scale industries and allied industries. Among these activities 
aquaculture played a significant role in destroying the lake’s fragile ecology. The state 
government implemented “Operation Kolleru” in response to Supreme Court orders and 
was successful in dismantling all the fish tanks by 2006 in a process to restore the past 
glory of the lake. The government took up the responsibility of supporting affected and 
needy inhabitants with “Special Packages for Kolleru Poor People” to provide alternative 
livelihoods through  “Livelihood Enhancement Action Plan”. The main focus of our project 
is to investigate whether these initiatives taken by the government helped the affected 
inhabitants or not and do these initiatives help in maintaining the sustainable development 
in the lake? And further identifying the carriers of the project, in case, the government fails 
to provide social sustainability. 
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Introduction 
 
"A lake is a landscape's most beautiful and expressive feature. It is earth's eye; looking into which 
the beholder measures the depth of his own nature."  
    —Henry David Thoreau, Walden 
 
According to the World Commission on Environment and Development “…sustainable 
development is development that meets the needs of the present without compromising the ability 
of future generations to meet their own needs. It contains within two key concepts: the concept of 
‘needs’ in particular the essential needs of the world’s poor, to which overriding priority should be 
given; and the idea of limitations imposed by the state of technology and social organization on the 
environment’s ability to meet present and future needs”(WCED, 1987:234). 
 
Now the question is how the concept of Sustainable Development originated?  The concept has its 
roots in 1980 with “…..the overall aim of achieving sustainable development through the 
conservation of living resources” (IUCN,1980) which was  articulated through World Conservation 
Strategy (WCS) of International Union for the Conservation of Nature and Natural Resources 
(IUCN) in 1980. Subsequently, the concept of sustainable development became well known and 
gained its importance through United Nations Environment Program (UNEP) with a set of 
objectives such as removal of poverty, sustainability and participation (Sharachchandra Lele, 2004). 
Furthermore Agenda 21 of Rio Declaration identified NGOs as potential actors responsible for 
promoting and implementing participatory democracy and sustainable development, which can be 
achieved through “partnership”, “dialogue”, “communication” and “cooperation” with the 
government (UNCED, 1992:19-21).  
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According to our understanding, it has two parts, first one – development and second one- 
sustainability. 
  
First, damage to environment can be observed in the countries where poverty exists and also in 
developed countries, but developed countries have the ability, in terms of economic and 
technological; to patch up the damage occurred. Where as the developing country lack that ability, 
hence development is needed to alleviate poverty in order to protect and conserve the environment. 
 
Second, sustainability is also needed because socio economic development definitely exerts 
pressure on environment and utilization of the resources increases with increased development, 
which could in turn deplete resources for future generations. Hence environmental resources should 
be conserved and utilized in a sustainable manner (WCED, 1987:234-244). 
  
The development is very much required in the third world countries to provide economic benefits to 
the poor through which higher living standards can be achieved in addition to basic needs like 
“….food , clothing, shelter, jobs…”.It is widely accepted that “poverty and inequity” ,if present , 
could lead to environmental problems because poor cannot manage environmental resources in a 
sustainable manner. Therefore, sustainability of higher living standards is only possible with the 
sustainable consumption patterns that aiming at future generations. So it is very important to 
encourage consumption patterns, which exert considerably less pressure on ecology. Moreover, 
high level productivity and equality should move hand in hand to ensure sustainable development, 
because high productivity along with poverty can also cause damage to environment. Finally, the 
main aim of the sustainable development is to cater the basic needs of the world poor and moreover 
fulfilling their aspirations by utilizing nature in a sustainable manner. The concept can be attained 
through proper planning with set of objectives for environment and development policies, which 
include: “reviving growth; changing the quality of growth; meeting essential needs for jobs, food, 
energy, water, and sanitation; ensuring a sustainable level of population; conserving and enhancing 
the resource base; reorienting technology and managing risk; and merging environment and 
economics in decision making” (WCED, 1987:234-244).  
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Water is considered to be one of the important basic elements required for life on earth and natural 
water bodies are vital for human civilization, for example, Egyptian civilization on the banks of 
Nile River and Indus valley civilization on the banks of River Indus. Water on Earth is mainly 
categorised into saline and fresh water, which accounts for 97% and 3% respectively. Fresh water is 
further distributed as icecaps and glaciers (68.7%), groundwater (30.1%), surface water (0.3%) and 
others (0.9%). Among water bodies, lakes are important and contribute about 87% of all the 
freshwater on the earth’s surface, which are considered as crucial in providing human livelihood, 
economic support, habitat for biodiversity, recreation and acts as sinks for inflowing waters 
received from lake’s catchment area (USGS, 2006; Masahisa & Rafik, 2006).   
 
Inhabitants living in and around a lake depend on it for water, food, recreation , tourism and various 
raw materials. Fresh water lakes provide the nutritional requirements of the world's poorest people. 
For example, Lake Malawi supports urban and rural population by providing around 75% of animal 
protein consumed by them and Lake Chapala in Mexico supports, as a main source of water, five 
million people in Guadalajara, Mexico (LakeNet, Values, accessed on May 11, 2007). 
 
However, lakes in many parts of the world are under great pressure. The main stresses on lakes are 
biological, chemical and physical. The Lake's resources are over exploited due to increased 
population, urbanisation and globalisation. Utilization of lake's water for irrigation and industry, 
contamination by agricultural runoffs, domestic waste through municipal sewage and industrial 
effluents may deteriorate the water quality and destroy ecological integrity (LakeNet; Masahisa & 
Rafik, 2006).  “The causes and effects of these problems may be further compounded through 
complexly intertwined natural phenomena in and around a lake.  To achieve their sustainable use, 
therefore, we must keep in mind that lakes are the mirrors of the condition of their basin” (Masahisa 
& Rafik, 2006). 
 
Furthermore the lakes are not conserved and managed properly because of “Fragmented and 
resource-poor lake management” (LakeNet, accessed on May 11, 2007). According to Ballatore and 
Muhandiki  (2001), the drawbacks of the present day lake management practices are lack of 
awareness, lack of integrated responses, lack of conflict resolution and lack of meaningful 
participation. This also seems to characterize the situation of the Lake Kolleru in India.  
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1.1. Problem Field 
 
Due to the rapid population growth, industrialization, urbanization and also moreover due to 
deprived ecological practices, today in India, the environmental status has become worse than 
before. Furthermore, if these circumstances continue to prevail in the similar fashion, the 
environment will be ruined in an irreversible manner (Bowonder 1986). 
 
According to Bowonder, the present environmental crisis prevailing in India is because of “….. 
Lack of political commitment, lack of a comprehensive environmental policy, poor environmental 
awareness, functional fragmentation of the public administrative system, poor mass media concern, 
and prevalence of poverty are some of the major factors responsible for increasing the severity of 
the problems” (Bowonder, 1986). Hence, implementing efficient strategies to manage resources in a 
sustainable manner and steps to alleviate poverty could eliminate this crisis, which can be achieved 
through the concept called Sustainable Development. 
 
1.1.1. Environmental Management of the Kolleru Lake 
 
The Kolleru Lake is the largest fresh water body in India, located between the deltas of two major 
rivers Godavari and Krishna in the state of Andhra Pradesh, with very rich and varied of flora and 
fauna. In November 1999, the Government of Andhra Pradesh had declared the lake as Bird 
Sanctuary under India’s Wild Life (Protection) Act, 1972.  The RAMSAR convention for the 
conservation and sustainable utilization of wetlands designated Kolleru Lake, in November 2002, as 
a wetland of international importance (www.answers.com, accessed on 11 may 2007). 
 
The lake serves as a natural flood-balancing reservoir for Krishna and Godavari Rivers and is fed 
with several inflowing rivers, canals, streams and agricultural drains of which Budameru and 
Tammileru are the biggest (www.godavari.org, accessed on May 11, 2007). The lake discharges its 
excess water into the Bay of Bengal through a 72 km long out-flowing brackish water canal called 
Upputeru (uppu = salt, eru = canal). There are 46 island villages and 76 shoreline villages 
consisting of about two hundred thousand (200,000) inhabitants around the lake and the main 
occupations of the inhabitants are aquaculture, agriculture and duck farming (Anjaneyulu Y, 2003; 
Rama Raju T S, 2003; Alagarswami K, 1994). The lake serves as a habitat and good breeding and 
feeding ground for thousands of migratory birds during winter months (Anjaneyulu Y, 2003). 
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Figure 1.1: Location of Kolleru Lake in India 
 
The Government of Andhra Pradesh, in 1956, issued D-form Pattas (title deed of land with a 
condition that the government can take back the issued land whenever needed) to land less poor 
people living around the lake to practice agriculture. However, inhabitants belonging to fishing 
community (Vaddi) has converted their land into fish tanks where as the others started using their 
share of land for cultivation of paddy (Janikiramayya N, interviewee, 2007;Anjaneyulu Y, 2003). 
Here the land means dry part of the shore line with out water and in the lake as island, but this shore 
line can further be categorised into two (1) the land is subjected to floods with normal rain water 
and (2) the land is subjected to floods with heavy rains . 
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During 1970s, an increased demand for fish created a new market for fish. With this, the State 
Government of Andhra Pradesh encouraged Fishermen Co-operative Societies to develop 
aquaculture in the Kolleru lake (Alagarswami K, 1994) and in 1996 some more land was distributed 
and issued Pattas to 5,542 members of 88 Fishermen Co-operative Societies (Anjaneyulu Y, 2003) 
but, by 2004 the illegal encroachments increased to maximum exploiting the lake’s resources 
(Marappan et.al., 2006). 
 
 
Figure 1.2: Kolleru Lake land use map in 1967 (source: Marappan et.al.,2006) 
 
The figure 1.2 is depicting the status of the lake in 1967. Here the central part of the lake is covered 
with water (blue) (70.7 Km2), remaining part as muddy ground (100.97 Km2) which is liable to 
flood. However, a minor part of the lake is used for agriculture (8.4 Km2) and human settlements 
(0.31 Km2). 
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Figure 1.3: Kolleru Lake land use map in 2004 (Mrappan et.al., 2006) 
 
The above figure 1.3 is illustrating the situation of the lake in 2004. According to the statistics, in 
1967 the central part of the lake was covered with water (70.7 Km2), see figure 1.2, but by 2004 the 
mentioned area was filled with weed – sparse weed (47.25 Km2 ) and dense (15.20 Km2 ). 
Construction of fish ponds took place from 1967 to 2004 to the maximum extent covering an area 
of 99.74 Km2 .   The area of rice fields and settlements increased to two times and four times 
respectively. 
 
The proportions of land in 1967 with 70.7 Km2 water spread area and 100.97 Km2  muddy ground 
liable to floods act as flood balancing reservoir where as by 2004 both the proportions decreased to 
62.45 Km2 (covered with weeds) and  0 Km2 respectively, these decreased proportions resulted in 
increased flooding problem in the lake area and  the lake can no more acts as a  flood balancing 
reservoir. 
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The inhabitants exploited the lake’s resources to gain economic benefits that fulfill their aspirations. 
The major pressure factors are large scale agricultural and aquaculture practices, increased 
industrial activity, increased number of human settlements, infrastructure constructions like roads 
etc. greatly influenced the ecology of the lake. The agricultural runoffs and aquaculture effluents 
from the whole cathcment area reach the lake, which contributes toxic chemicals like pesticides, 
excess nutrients and silt to the lakebed. The pesticides deteriorate the water quality, the excess of 
nutrients results in weed infestation where as flooding is caused because of the siltation . In addition 
to these the industrial activities adjacent to the lake are also responsible for deteriorating the water 
quality by releasing their untreated industrial effluents containing toxic chemicals in to the lake and 
the flooding is caused mainly due to infrastructure construction like roads, houses etc. (Srinivasa 
Rao, 2004; Rao and Sekhar, 2003). 
 
  
Problem 
Agricultural 
Practices   
Aquaculture 
practices   
Industrial 
activities 
Human 
activities 
   Biological 
1. 
    
 
2. 
 
3. 
  Decreased 
Migratory bird    
   Population 
   Loss of flora and    
fauna 
Pathogens  
 
 
- 
 
- 
 
- 
 
 
+ 
 
+ 
 
- 
 
 
- 
 
- 
 
- 
 
 
- 
 
- 
 
+ 
Chemical 
1. 
2. 
Eutrophication 
Toxic contamination 
 
+ 
+ 
 
+ 
+ 
 
- 
+ 
 
+ 
- 
Physical  
1. 
2. 
Siltation  
Flooding  
 
+ 
+ 
 
+ 
+ 
 
- 
- 
 
- 
+ 
 
Legend: (+) means has influence on the mentioned problem 
              (-) means has no influence on the mentioned problem 
Table 1.1: Different activities in the lake and their influence 
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It is clearly evident from the table 1.1 that the major activities in the lake (agriculture, aquaculture, 
industries and human activities) are together responsible for the ecological imbalance in the lake 
area. Among these activities aquaculture plays a significant role. The overexploitation and 
mismanagement of the lake resources lead to the huge environmental damage in the lake area. The 
main causes of the damage are excess silt accumulation in the lake bed as well as in the Upputeru 
(canal connecting the lake and the sea); the lake is losing its water holding capacity which in turn 
leads to the submerging of hundreds of hectares of agricultural land in the surrounding districts 
during rainy season every year.  
 
1.1.2. Environmental Degradation of the Lake Kolleru 
 
Several authors reported varied range of problems concerning environmental degradation of the 
lakes on Earth. Dr. Rao and Sekhar of Andhra University reported ecological problems of the Lake 
Kolleru exclusively in their research paper ‘A profile on ecological disturbances of Kolleru Lake of 
Andhra Pradesh’ which was published in the book titled Environment, Pollution and management. 
According to the paper and other sources the major ecological problems to Kolleru Lake are 
encroachments, deterioration of water quality, loss of biological diversity and flooding.  
 
1.1.2.1. Encroachments 
 
The total area of the lake was estimated to be 180.38 km2 from 1967 topographic maps out of which 
water spread area was 70.70 km2 through out the year (171.67 km2 during rainy season), rice fields 
occupied 8.40 km2 and local habitants occupied 0.31 km2 for settlement. There was no official 
documentation available claiming the aquaculture practices during 1967. 
 
Latest, 2004 satellite images revealed that the total water spread area was diminished to 62.65 km2 
(34.73% of 1967 lake area), which includes 47.45 km2 sparsely covered with aquatic plants and 
15.20 km2 covered with dense aquatic plants. The aquaculture had developed between 1967 and 
2004  occupied an area of 99.74 km2, rice fields increased from 8.40 km2 to 16.62 km2 and human 
settlements from 0.31 km2 to 1.37 km2 (Marappan , 2006). The inhabitants argue that the 
government issued title deeds and distributed lands to poor farmers of the lake area again in 1996 in 
order to support fish farming in the lake. Furthermore encouraged in establishing fishermen co-
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operative society and also gained technical support from the Department of Fisheries (Sattibabu, 
interviewee, 2007). 
 
Classes Area in 1967 (Km2) Area in 2004 (Km2) 
Lake –water spread area 70.70 0 
Lake with sparse weed 0 47.45 
Lake with dense weed 0 15.20 
Lake-liable to flood in rainy season 100.97 0 
Aquaculture ponds 0 99.74 
Rice fields 8.40 16.62 
Settlements  0.31 1.37 
Total  180.38 180.38 
 
 Table 1.2: Status of Kolleru Lake between 1967 and 2004 (Marappan et.al., 2006).  
 
               1.1.2.2.    Deterioration of Water Quality  
 
According to the Moshe (interviewee) the main reason for deterioration of water quality is industrial 
effluents entering the lake. A huge amount of untreated waste by products and toxic chemicals 
enters the lake from the industries, which are located on the banks of inflowing drains, like 
tanneries, pulp and paper mills, distilleries, dairy industries, chemical and sugar factories. 
Additionally, the Lake Kolleru receives domestic waste from near by towns Vijayawada, Eluru, 
Gudivada as well as from island and shoreline villages of the lake. The agricultural and aquaculture 
practices in the catchment area are responsible for release of nutrients like potassium, phosphates 
and pollutants like pesticides and fungicide residues, which leads to eutrophication and in turn weed 
infestation in the lake. But farmers are unaware of the fact that the pesticides and fertilizers, which 
are used for their crop protection deteriorates the water quality of the lake and in long run their 
health is at risk. All these pollutants reach the lake through 15 inflowing drains deteriorating the 
quality of the lake waters (Rao and Sekhar, 2003;Rao and Rao 2000).  
 
 
 
 11 
1.1.2.3. Loss of Biological Diversity 
 
The Lake Kolleru harbours a variety of living forms such as invertebrates, amphibians, fishes, 
reptiles, birds, mammals and aquatic plants. Furthermore, microorganisms participate in controlling 
the water pollution in the lake by removal; transformation and recycling of pollutants; where as 
aquatic plants play a significant role in filtering the sediments and particulate matter (Durga Prasad 
M.K and Padmavathi P, 2003). The field research in Kolleru revealed that around 27 families 
comprising 62 species of fishes are available in Kolleru and Upputeru (RAMSAR sites information 
service). However, breeding capacity of the fishes was impaired due to eutrophication and excess 
growth of weeds in the lake, drastic population reduction of the migratory birds that are visiting the 
lake every winter is due to unavailability of natural fish stocks of the lake has been observed (Rao 
and Sekhar 2003). Due to the vast spread of aquaculture practices in the lake, several of the flora 
and fauna species disappeared due to altered and unfavorable ecological conditions prevailing. The 
water quality of fish tanks was diminished due to addition of organic and inorganic fertilizers, 
which resulted in the loss of “higher aquatic vegetation, insects, unwanted invertebrates (leeches 
and molluscs) and vertebrates (frogs, water snakes, fishes etc)”(Durga Prasad M.K and Padmavathi 
P, 2003). 
 
               1.1.2.4.   Flooding Problem 
 
 The agricultural land of 5000 to 6000 acres in the surrounding Krishna and Godavari districts are 
drowned every year due to floods caused by the lake. Floods occur in this region due to obstructions 
caused by fish tanks and major roads constructed in the lake and moreover due to the denudation 
processes, where top soil from the upper lands is washed away during cyclones and deposited in the 
lake bed as silt through inflowing drains and canals. Furthermore due to silt deposition, the lakebed 
is raised which in turn decreased the water holding capacity of the lake. Similarly the Upputeru, the 
only outlet of the lake is also responsible for flooding because of its reduced water holding capacity 
due to siltation (Rao and Sekhar 2003). The district collector Mr.Lav Agarwal mentioned that 
frequency of floods increased with increased fishponds constructed (floods occur naturally with 
increased silt in the lake bed but here in the Kolleru fish ponds deceased the water holding capacity 
by obstructing the free flow of the water which increased the frequency of the floods) (Mr.Lav 
Agarwal, interviewee, 2007). 
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1.1.3. Our Research Objectives 
 
Taking into consideration of all these problems a Public Interest Petition (PIL) was filed by Pranay 
Waghray along with S.Ashok Kumar and B.Dinesh Reddy of Nallamalai Foundation in April 22, 
2004 and in their complaint they reported that “ecological degradation and legal violation with 
regard to the Kolleru Wildlife Sanctuary” (Ritwick Dutta and Kanchi Kohli, 2004). Responding to 
the complaint Central Empowered Committee (appointed by the Supreme Court to monitor 
environmental issues) ordered the State Government to take immediate action to restore the past 
glory of the Lake Kolleru under a project “Operation Kolleru”. 
The State Government issued orders and instructed the district authorities to implement Operation 
Kolleru with immediate effect as per the Supreme Court ruling. In September 2005 the restoration 
process started and phase wise dismantled the encroached fishponds despite of great resistance from 
the local people those who were dependent directly and indirectly on commercial fish farming. 
Finally by June 15, 2006 the operation was completed after evicting all encroached land under the 
supervision of the district collector Mr.Lav Agarwal.  
As a part of enhancing alternative livelihood program – Special Packages for Kolleru Poor People 
(SPKP), authorities identified 14,085 families from 44 villages through a socio-economic survey to 
provide 107 different alternative livelihood practices with a strategy – Livelihood Enhancement 
Action Plan (LEAP) at a cost of Rs. 670 millions (Euro 12 millions). 
The government suggested 107 different alternative livelihoods and the choice is left to the affected 
people. To support all these alternative trade, the government had come up with different facilities 
like Bulk Milk Cooling Units for the milk vendors, cold storage units to preserve fish, employment 
for local youth in private organisations, exposure visits to Chilka lake to study lake management 
practices in order to encourage traditional fishing, capacity building through trainings organised by 
Central Institute for Fresh Water Aquaculture  (CIFA) and Eco-tourism (WestGodavari.org, 
accessed on May11, 2007). 
The government’s initiative of providing 107 alternative livelihood packages is the initial step for 
the socio economic development aiming at Sustainable Development. Hence in order to sustain the 
lake’s present situation , the local people should continue with the provided alternative livelihoods 
and government should also take steps in maintaining the sustainable fish population through 
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“Meenostavam” (a program designed to release fish seeds in to the lake) to support traditional 
fishing.  
According to Mr. Lav Agarwal district authorities in collaboration with the local ceramic tiles 
industry at Yenam provided truck driving training to around 60 unemployed youth of the Kolleru 
villages and later recruited by the industry as truck drivers with a monthly pay of Rs. 7000 (Euro 
130). Further, authorities provided employment for Kolleru unemployed youth in the retail outlets 
of Reliance (mobiles) and Pantaloon (cloths) showrooms in Vijayawada and Hyderabad cities. As 
mentioned above, many people have chosen various alternative livelihoods; one among them, for 
example, is milk vending for which Nationalised Banks gave subsidised loans to the affected 
inhabitants. These are some of the successful implementations till date (May 9, 2007) and many 
other programs are in progress. 
However, as per our understanding from the chapter 5: Environmental Governance in India, the 
political system in India still has some setbacks in environmental planning and regulation and with 
our personal experience, we can state that Acts, regulations, policies etc. are well documented but 
the real problem comes in the implementation process. Here in the case of Kolleru we really 
appreciate the government’s initiative - SPKP, which provided alternative livelihood to the affected 
inhabitants but our concern is does these initiatives really help to protect the lake?  If helps, do these 
initiatives continue as a long-term plan irrespective of the ruling party? Because in India priorities 
changes with the ruling party, for example, the present ruling Party (Indian National Congress) has 
set importance in environmental protection but this might not be the case with other party if elected 
to rule.  
Therefore, our main aim is to find out the alternative means in sustaining the proposed 
initiatives and packages designed by the government; and identifying the alternative 
livelihood aiming at sustainable development. 
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1.1.4. Problem Formulation 
 
The above mentioned problem area has led us to a problem formulation, How to maintain the 
present situation (post “Operation Kolleru”) and to sustain as a long-term plan aiming at 
sustainable development in the lake area replacing aquaculture activities with traditional 
fishing? Further more we have designed the following working questions to help us to investigate 
and answer our problem formulation. 
 
1. How aquaculture practices affected the lake? 
We are interested to answer this question because the whole problem is concentrated at the large-
scale fish farming in the Kolleru Lake. Finding out the effects of aquaculture, would give us the 
clear insight of the remedies for the damage.  
 
2. Why government failed to implement G.O. 120? 
We have designed this working question to gain the knowledge of environmental governance in 
India and also to understand the organizational structure and why government failed to implement 
certain polices especially G.O 120. 
 
3. Why the government started the restoration process?  
Sudden and stern action of the government to implement “Operation Kolleru” has various versions 
to explain and linked with many aspects. Hence we would like to find out the possible reasons for 
this project in action. 
 
4. How the “Operation Kolleru” affected the livelihoods of the inhabitants? 
Being social scientists we are interested to answer this question to understand environmental 
protection and its affect on livelihoods of the Kolleru lake inhabitants. This would be very much 
required to recommend strategies for alternative and better living standards in the area. 
 
5. How did the government resolve the conflict? 
Answering this question would provide us with understanding of the strategies adopted by the 
government to resolve the conflict in the lake Kolleru area, which are worthwhile in our project. 
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1.1.5. Project design 
 
Our project report is divided into 9 chapters. 
Chapter 1 – Introduction: This chapter describes the introduction of sustainable development and 
importance of water; water bodies especially fresh water lakes in general, background information 
about the environmental management of the Lake Kolleru, problem in the lake, our research 
objectives, aim of the project, the problem formulation, and the project design. 
 
Chapter 2 – Theoretical Frameworks: Here we have explained about our project strategies (1) 
Awareness Rising and (2) Devolution; and supporting theoretical perspectives. The perspectives 
are Capacity building - to develop citizens in order to protect the lake’s ecology through 
sustainable utilization of the lake’s resources, Regional political ecology - to provide with an 
overview of active role of land managers in land use and degradation, participatory approaches 
stress the importance of citizens active role in environmental planning and regulatory processes and 
Community Based Natural Resource Management in order to involve local knowledge to 
conserve, protect, utilize the Lake’s resources in a sustainable manner by engaging the local 
community in the Resource Management Strategies through devolution.  
 
Chapter 3–Methodology: Here in this chapter we tried to explain the methods adopted for the 
project. Firstly, we present our methodology for evaluating the impact of the activities in the lake, 
thorough analysis of the Policies, Regulations, Acts etc and analysis of the stakeholders of the 
problem. Secondly, collection of literature from books, journals, research papers, news articles, web 
pages, government documents, etc., selection of Informants and telephonic interviews with open-
end questionnaire  
 
Chapter 4 – An assessment of economic activities in the lake area: This chapter provides 
identification and descriptive information of stakeholders and their economic activities that 
influence the lake’s fragile ecology such as Agriculture, Aquaculture, Industries and human 
interactions. 
 
Chapter 5– Environmental Governance in India: In this chapter we have given a brief introduction 
to Indian politics, environmental capacity and protection; setbacks in environmental governance; 
problems encountered by the government in implementing certain policies, regulation; and few case 
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studies.  
 
Chapter 6 – Environmental Protection and public interest: This chapter describes the role of public 
in environmental protection in general in India with some case studies and related information about 
the Lake Kolleru. 
 
Chapter 7- Recent achievements: Here in this chapter we have explained about the recent 
demolitions of all illegally encroached fish tanks in the lake conducted by State Government 
officials as a part of mission “Restore Past Glory of Kolleru” and packages for alternative 
livelihood for the affected inhabitants. 
 
Chapter 8 – Stakeholder analysis: Here we have analyzed the obtained empirical material in 
relation to the aim. Analysis is done in two parts (1) Impact of activities in the lake and (2) Policy 
Analysis. 
 
Chapter 9 – Conclusion and recommendations: this gives brief outlines of our findings from the 
previous chapter and little recommendations answering our problem formulation.  












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Theoretical Frameworks 
 
The central focus point of this project is to implement sustainable development in the Kolleru Lake 
area by replacing livelihoods damaging the lake’s ecology (aquaculture) with the environmental 
friendly livelihoods such as traditional fishing, branding of the fish products (fish cutlets, pickles, 
dry fish etc.). The inhabitants’ capacity for nature conversation and the capacity to handle proposed 
alternative livelihoods are very much required to implement sustainable development in the lake 
area. Hence the capacity can be developed through awareness rising strategies like campaigns, 
workshops, site visits etc. and also through decentralization of powers from authorities to civil 
society, for which we have designed two project strategies, they are: 
 
1. Awareness Rising Strategies: These can be carried out by theories Capacity Building and 
Regional Political Ecology. 
2. Devolution Strategies: Decentralization of powers (devolution) from central authorities to civil 
society can be done by utilizing theories  - Participatory Approaches to Environmental Planning and 
Regulation; and Community Based Natural Resource Management (CBNRM). 
 
     2.1. Capacity Building 
      
According to the Organization for Economic Co-operation and Development (OECD), capacity 
building is generally defined as “the process by which individuals, groups, organizations and 
societies increase their abilities to (1) perform core functions, solve problems, define and achieve 
objectives and (2) understand and deal with their development needs in a broad context and in a 
sustainable manner” (OECD). Therefore, in order to face any kind of problem or to perform certain 
functions the whole nation should build its capacity in all aspects, which is a very challenging task.  
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According to Jawaharlal Nehru, the first Prime Minister of India, “.... building human resources is 
the biggest challenge. It is much easier to build steel plants, construct dams and bridges and 
manufacture ships and aero-planes than to develop human beings, which requires a long process of 
education and training that is both time consuming and arduous”. However, capacity for 
environmental protection can be achieved through various tools like “awareness, education, 
training, retraining and sensitization”, which should be included and implemented in the capacity 
building framework so as to make the minds of the people not to exploit the nature for their short-
term survival and inform them about the risk in doing that (Chakrabarti, 2007). 
 
The people living in the Lake Kolleru are the key actors to have direct access to the lake’s resources 
as their common property, hence the inhabitants’ capacity for environmental management is very 
much required to protect and conserve the lake’s resources. The capacity development is the main 
focus area to restore and conserve the lake, which according to Chakrabarti can be achieved through 
various strategies such as creating environmental awareness and providing training sessions to 
educate how to manage lake’s resources. One of the recent initiatives of the State Government is to 
conduct field visits of selected inhabitants of Kolleru to Chilka Lake (woninternational Ramsar 
Convention Award) to understand the management practices adopted by the local people of the 
Chilka lake in the process of restoration and protection, which was aimed at building the capacity of 
the Kolleru inhabitants to manage and restore the lake efficiently.  
 
The major challenge in the Kolleru is to coordinate all the villages with a population of 200,000 
inhabitants and to involve them in the lake management practices, because they are addicted to easy 
money from leasing their share of land to big business men. Now it is a bit difficult for them to go 
back to their traditional occupation or alternative livelihood provided by the government, which 
generates relatively less money and relatively harder job.  
 
The key actors in developing the capacity are International Donor Agencies, News Media and 
NGOs .The inhabitants are unaware of the status of the lake as Wetland of International Importance 
as per the RAMSAR Convention and misconception of Wildlife Sanctuary (as they believe that the 
lake is going to be converted into a reservoir  for which they have to leave their habitat)(Moshe, 
interviewee, 2007). However these actors of capacity development need to build confidence among 
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inhabitants through workshops and campaigns about the facts and certain programmes in such a 
way that even in future they will not rely on the lake for their livelihood. 
 
     2.2. Regional Political Ecology 
 
Let us first define ‘Political Ecology’  …it is a study of three important factors – political, 
economical and social that influence the surrounding environment and also used to examine the 
interaction between humans and environment, and effect on natural resources with such interaction. 
The examination of such interactions is useful to understand the behaviour of the local communities 
regarding political, economical and social in relation with the local environment (wikipedia, 2007; 
findarticles.com, accessed on May 11,2007). 
 
It is evident from case studies that the vigorous human activities are responsible for land 
degradation, which is considered as a social problem because “…when land becomes degraded, its 
productivity declines unless steps are taken to restore that productivity and check further losses” 
(Blaikie and Brookfield, 1987:1). 
 
Blaikie and Brookfield further explained, “…the product of work on degraded land is less than that 
on the same land without degradation” (Blaikie and Brookfield, 1987:1). This phrase, as per our 
understanding, explains that more labour required on a degraded land than on land without 
degradation to obtain a product.  
 
Furthermore, during unfavourable conditions for production the survival rate of the farmer or 
producer who depends on land for agriculture or some other purposes with degraded land is less 
compared to the farmer with non-degraded land. Hence it is very important for a farmer to practice 
good management strategies, which are helpful in compensating land degradation process. Some 
studies reveal that the land degradation severely affect the people those who are dependent on that 
land for economic and life support. Based on these studies we can state that “….land degradation as 
a problem of social significance” (Blaikie and Brookfield ,1987:2). 
 
However when we consider the reasons for land degradation, there are two reasons. First reason, 
according to natural science, it is due to naturally occurring ecological processes like “leaching and 
erosion” and second reason is because of lack of proper management strategies to counteract the 
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land degradation, which is purely the social science aspect (Blaikie and Brookfield, 1987:2). This 
social science aspect mainly involves people managing the natural resources known as ecological 
managers. 
 
The managers of the natural resources respond “ to changes in their social, political and economic” 
conditions rather than the changes which occurred in the “intrinsic priorities” of the natural 
resources. Due to the changes in the above mentioned fields - social, political and economic, the 
managers are not allowed to access common properties like land, lakes, forests etc., forced to 
produce natural products according to the landlords will, market demand or social demand. 
However, adopting better management strategies can solve these problems (Blaikie and Brookfield, 
1987:3). 
 
According to Blaikie and Brookfield “ …the task of land management is to recognise these changes 
and find some means of bringing them under control. Here “these changes” mean the changes 
occurred in the naturally degrading process with human interference. Moreover the management of 
natural resources by humans definitely results in degradation and land management practices are 
different from time to time and place to place. However even with the proper management 
strategies it is not possible to have 100% control over the degradation process in any kind of 
environment. Hence “human induced degradation” is mainly because of the poor management 
strategies or powerful natural conditions where there are no alternative strategies (Blaikie and 
Brookfield, 1987:3). 
 
 All these factors are perfectly applicable to the Lake Kolleru also. The local agriculture farmers 
and fishermen should be aware of the fact that the land degradation reflects on their livelihood in 
future. The naturally occurring land degradation through leaching and erosion is relatively slow and 
not much in the hands of the farmers where as management strategies adopted by them proved to be 
fatal for lake’s ecology, which is very much in the hands of the local farmers. Here in the case of 
Lake Kolleru, the fishermen are the key actors in managing the lake’s resources; in fact they are 
“the managers”. According to this theory, the economic changes with market demand forced the 
managers of the lake to shift their behaviour from traditional fishing to large-scale commercial fish 
farming involving big investors. Taking into consideration of these behavioural changes that 
accelerated the degradation process of the lake, the government implemented “Operation Kolleru”. 
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Hence keeping in mind about the land degradation and its influence on their economic and life 
support, farmers should take up traditional fishing practices which exerts less pressure on the land 
and steps to restore the production capacity. 
 
     2.3. Participatory Approaches to Environmental Planning and Regulation 
 
“…environmental issues are best handled with the participation of all concerned citizens, at the 
relevant level” (Rio Declaration). 
 
According to Hota, “Public participation in environmental decision-making is important to the 
success of the policy as has been reflected in many international instruments” and also considered 
one of the significant theories to develop country’s environmental capacity.  (Manoranjan Hota, 
2006; Khator, 1991:153 ). 
 
According to Mushkat, Indian public is not involved directly in environmental policy –making 
processes and even NGOs also played an important role in mobilizing public participation (Roda 
Mushkat, year not given). 
 
Public participation can be defined as the process in which the citizens of the society are actively 
engaged and their views; decisions are considered and included in the decision-making processes 
that are worth while profitable for themselves and also for the development of the community 
(Google, accessed on May11, 2007). 
 
However, Public participation is crucial but occasionally becomes a problem and sometimes rather 
terminates with sadness, which we mean complications and disappointments. The International 
Association for Public Participation & the Community Development Society – have phrased an 
outstanding principles, which offers valuable norms for assessing the status of public involvement 
in any ventures or society (Atlee Tom, 2002). 
 
In the case of India, it’s really a difficult task to categorize the country “…either as a “politically 
developed country,” where demands from the masses are supposed to be clearly expressed, or as a 
“politically undeveloped country,” where the public remains apathetic towards political processes” 
(Khator, 1991:153).  Comparatively in India, the intensity of “mass political awareness” is 
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appreciable than the level found in developing as well as developed nations (Khator, 1991:54). The 
arithmetical numbers on public participation is remarkable but the “sense of political efficacy” is 
disappointing. Even though the people don’t have trust on the Government and the effect of their 
participation doesn’t matter, they will still try to involve in the decision making process (Khator, 
1991: 155). Since 1970s the consciousness about environment and its conservation is increasing 
among the Indians. They show their reluctance through strikes and street protests or finally by 
suicide attempts. (Khator, 1991:155,156; The Hindu, January 22, 2006). The people who are facing 
the problems relate these protests, strikes and demonstrations to environmental related issues like 
pollution and deforestation (Khator, 1991:156). 
 
One important issue we can quote to describe the action of public was, the Bhopal Tragedy, where 
the Government of India was negligent towards the Union Carbide India Limited, a US-based 
company in the State of Madhya Pradesh which produces pesticides. Even though they have got 
complaints from the public through the media and also from the workers association in the plant, 
the Government didn’t take any action in this regard (Amnesty International, 2005). Finally the 
tragedy took place in 1984 and then the public started street protests and strikes to show their anger 
towards the Government. Almost four weeks after this accident public started protest - “…first, 
there was Chakkajam (Stop the Wheels) organized by the Nagarik Rahat aur Punarwas Committee. 
Then, there was Dhikkar Divas (Day of Condemnation) initiated by Zahareeli Gas Kand Sangharsha 
Committee. The Rail Roko (Stop the trains) followed other protests events, and lasted for nearly ten 
days”. Even today they continue to do protests and strikes on the day of Bhopal Tragedy occurred 
(Khator, 1991:159). 
 
Another instance to recite that even illiterate woman are actively involved in protecting the 
environment was the Chipko Aandolan (which means exactly “hugging movement”). During 1970s, 
according to the contract system of the British, the Government allowed the contractors to exploit 
forest resources for which the villagers of that area were against because it is their main economic 
source. So, when the contractors came to cut down the trees, woman of that village started to hug 
the trees not allowing them to cut the trees. This movement was spread to various villages near by 
which performed the same. Finally this movement enabled them to protect their environment as 
well as their livelihood (Khator, 1991:160, 161). As a result of this movement the Government from 
then stopped contract system and substituted it by Uttar Pradesh Forest Development Corporation 
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(UPFDC) (Khator, 1991:162). This movement definitely had impact on not only most of the Indians 
about the “Environmentalism” but also in the decision making process by the State Government 
(Khator, 1991:164). There fore with the cited examples, in India, the role of public in environmental 
issues was mixed neither cooperative nor destructive (Khator, 1991:185). Therefore, involvement of 
local public in environmental planning and relocation is very crucial for environmental governance 
in India. A partial participatory approach can be observed in pre and post Kolleru operations, where 
CEC members conducted meetings with the local public to take their opinion. 
 
However, these instances explain the public actions with mass mobilizations were organized to curb 
pollution or to protect habitat, when it bothers their lives. Further more there is no participatory 
approach in environmental planning and regulation in India like other developed countries practice 
where public are given chance to express their opinion and play active role in environmental 
planning and regulation. Hence the Indian government should take into consideration the views and 
ideas of public participation in decision making processes.  
 
     2.4. Community Based Natural Resource Management (CBNRM) 
 
“CBNRM is the management of natural resources under a detailed plan developed and agreed to by 
all concerned stakeholders. The approach is community-based in that the communities managing 
the resources have the legal rights, the local institutions, and the economic incentives to take 
substantial responsibility for sustained use of these resources. Under the natural resource 
management plan, communities become the primary implementors, assisted and monitored by 
technical services” (CBNRM Net, acessed on May 11,2007). 
 
The purpose of the CBNRM is to design strategies for enviornemnts that are under pressure in such 
a way that the strategies must focus on “…more productive and equitable natural resource….” 
utilization by the local communties. Further the identification of the factors influencing the resource 
degradation and their impact on the community members. To meet the above mentioned objectives, 
the involvement and “leadership” of the stake holders are required for the successful 
implementation of CBNRM. Due to rapid industrialization and population growth, in India also, 
most of the civilians depend on the prolific natural resources for their well being and because of this 
dependency the nature was put to great pressure (IDRC, 2007).  
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The idea to focus this CBNRM as a tool to solve the problem in the Kolleru Lake is because the 
lake is a habitat for a community called “Vaddi”, which was involved in the destruction of the 
lake’s natural resources. To unravel this issue first we must know what is the background 
knowledge of the inhabitants (stakeholders) about the lake and its resources. Obviously they have 
good awareness about it because since ages they are living around it and in many cases they are 
proved as the good conservers of their own nature around. So the knowledge of the stakeholders 
with regard to natural resource and its conservation plays vital role in implementing natural 
resource management strategies. Our intension is to merge “natural resource management with 
community management”( Hansen, 2006). According to Blaikie et al., even though the knowledge 
of the local people is considered as non-scientific, it can be used to develop strategies and methods 
that are suitable for the regional conditions (Blaikie et.al, 1997).   
 
Therefore the Awareness Rising Strategies are useful in building capacity of the inhabitants who 
has direct access to the lake’s resources.  Thus the developed capacity has the ability to understand 
the importance of environment and utilization of lake’s resources in a sustainable manner. Further 
farmers will develop the ability to manage the land taking into consideration of the land degradation 
and its affect on their survival. However the developed capacities are efficient when the inhabitants 
are given a chance to participate in the decision making process and encouraging the farmers to take 
up CBNRM. These developments with devolution in the lake area would be helpful in maintaining 
the achieved results in the lake. 
 






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

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Methodology 
 
Here in this chapter we have explained the overview of the methods used in our present study on 
Kolleru Lake and how these methods aided in answering the research questions for which we have 
adopted qualitative research methodology. Firstly, analysis of the problem is carried out through 
impact assessment of economic activities in the lake, policy analysis by taking into account of the 
present policy in practice and stakeholder analysis to understand the interests of the stakeholders, 
which would help us to suggest few recommendations. Secondly, collection of empirical data is 
carried out by data collection techniques- Literature review and telephonic interviews. 
 
3.1. Analytical Approach 
 
The analysis of our present research is based on the examination of the present problems in the lake 
Kolleru and identifying the stakeholders of the on going project “Operation Kolleru” . In our study 
further investigation is carried out to examine the institutional, political and social frameworks. 
Examination of the present economic activities in the lake area and their contribution to the 
problems is also an important aspect of consideration. 
 
3.1.1. Impact Assessment of Economic Activities in the Lake Kolleru 
 
Impact assessment of the economic activities in the lake Kolleru is to evaluate the influence of these 
activities on the lake. According to the Convention on Biological Diversity the definition is “…. 
Impact assessment is a comprehensive process and assessment tool, which promotes sustainable 
development and is used to ensure that projects, programmes and policies are economically viable, 
socially equitable and environmentally sustainable”(Convention on Biological Diversity, year not 
given).  
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The Lake Kolleru serves as a direct economic source for around 200,000 people living in and 
around the lake and indirectly for 100,000 people through allied industries like ice manufacturing, 
transporting, packaging etc. 
 
The main economic activities in the lakebed are agriculture, aquaculture, allied industries like ice 
manufacturing, transporting, packaging, storage etc., and industries like dairy, chemical, paper, 
sugar etc., which exerts great pressure on the natural resources of the lake. The agriculture practices 
with conventional methods in the lakebed support a minor part of the inhabitants. On the other hand 
fish farming, supports majority of inhabitants, is very much a rich people issue because aquaculture 
in the Kolleru area proved to be very lucrative business, which attracted many big shots including 
politicians, industrialists, local rich farmers etc. Therefore the regular practice was to take 
aquaculture ponds on lease owned by small local farmers, which were pooled up as group of ponds 
or converting into a big pond (West Godavari, 2007). The large-scale fish farming in the lake 
accounts for around 50% of total fish production in the State, which yields an annual income 
between Rs. 15000-20000 million (Euro 260-348 millions). 
 
The impact assessment of the economic activities in the lake is aimed at understanding how these 
mentioned activities support the inhabitants and affect the ecology of the lake and also helpful in 
understanding the behaviour of inhabitants.  
 
3.1.2. Policy Analysis 
 
The Policy analysis is a methodology used to analyze the present policy in practice or forth-coming 
policy to provide alternative measures in achieving policy aims for better society. The present 
policy and set backs for implementing it are the major areas to evaluate here with the Kolleru issue, 
because of the lack of proper implementation strategies at state level degraded the Lake. Hence 
analyzing the policy could come out with some alternative means for attaining the policy goals, 
which we would like to obtain through case studies, statistical analysis and model studies. In our 
present methodological approach we would like to start with identification and evaluation of the 
present problem, then identifying and evaluating alternatives, and finally recommending the best 
policy (Wikipedia, 2007). The purpose of this analysis is to examine the present policy in practice 
and its delayed action. What made the Government to take action is also a part of our investigation, 
which in turn helps in understanding the institutional priorities and interests. 
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3.1.3. Stakeholder Analysis 
 
“A stakeholder analysis is a technique you can use to identify and assess the importance of key 
people, groups of people, or institutions that may significantly influence the success of your activity 
or project” (Management Sciences for Health and the United Nations Children’s Fund, 1998). 
 
In our present methodological approach, the first process is to identify the stakeholders i.e. 
inhabitants, politicians, NGOs, business men and industrialists, then assess the influence of these 
stakeholders on the lake’s ecology and finally design the best strategies for policy implementation 
and diminish the complication. Evaluating the stakeholders would provide a better understanding of 
their attitude towards the environmental protection. 
 
3.2. Data Collection Techniques 
 
In our present project, collection of empirical data is mainly done with two research techniques 
literature review and telephonic interviews. 
 
3.2.1. Literature Review 
 
Review of relevant literature is one of the research techniques chosen to get clear understanding of 
the theoretical aspect of the problem area, which was discussed in the chapter 1.Gathered relevant 
information, is very much required for the analysis of various issues of the present study. Literature 
used in our project is mainly from books, which we purchased, books borrowed from the RUC 
library, scientific articles from Internet and RUC online journals, government and non-government 
web pages. 
 
3.2.2. Telephonic Interviews  
 
We have chosen telephonic interviews over direct interviews because of time constraint. The 
interviews are conducted through telephonic calls and mode of interview is open end questionnaire 
to obtain information based on the experiences of actors in the lake. The reason for choosing this 
mode is, it gives an opportunity to the informant to talk about every thing he/she knows about Lake 
Kolleru.  
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3.2.3. Selection of informants 
 
Based on the information required we have selected informants. We have divided informants into 3 
categories, they are:  
1. Inhabitants  
 a) Agricultural Farmers 
 b) Fishermen 
2. Local Politicians 
3. Civil servants 
 
Agricultural farmers are chosen as one of the informants because they are the first people from the 
lake appealed the government to take action against the illegally encroached fishponds, according to 
them, these fishponds are the main culprits in damaging the lake. This group provides information 
about their problems in cultivating crops during rainy season and how other activities like 
aquaculture deteriorating the environment in the lake.  
 
The second informants are fishermen, which dominates the lake area. These are the people living 
surrounding the lake for ages and they consider it as their home. Therefore they better know the past 
and present situations about all issues concerning the policy and social life in the lake. 
 
The Local politicians play a crucial role in decision-making processes. Hence the information about 
policies and forthcoming changes can be obtained from this group and other activities like 
alternative livelihood packages and supporting ventures. 
 
The officials of the district administration are the key actors in implementing the policy and 
interviewing them would be worthwhile in gathering the information about the hurdles in 
implementing the policy and difficulties faced by them in convincing the inhabitants. 
 
The NGOs are instrumental in monitoring the environmental issues concerning the lake that would 
provide us with information about the government initiatives, the inhabitants’ response; and 
possibilities and conditions of NGOs as potential carriers of the policy. 
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3.2.4. Method of interview 
 
We have chosen open-ended questionnaire for interviewing the key informants to obtain the 
relevant information about the project “Operation Kolleru”.  The informant’s interview is like a 
general conversation with open-ended questions, which will help in establishing rapport between 
the informant and interviewer. The interview is will be carried out with the help of an interview 
guide, which includes important points to be covered during the conversation. This kind of 
interview is very flexible in investigating relevant issues when informant talks during the ongoing 
conversation. 
 
The reason for choosing this kind of interview is because of diversified informants with different 
experiences and opinions. In addition to this factor, Kolleru issue is very recent and still activities 
concerning the issue are in progress. Hence open-end questionnaire would be helpful in gathering 
all latest and relevant information from different informants. However due to time constraint and 
technical problems aroused while calling, we could only spoke with four informants from all three 
categories. 
 
Primarily we have gathered the contact numbers of the informants through relatives and friends as 
we basically hail from the same district where the lake is situated. Secondly, prior to the interviews, 
we have informed the interviewee about our project, our names and the purpose of the interview, 
which helped the informants to be ready with the relevant information. The interviews with the 
inhabitants and politicians were conducted in Telugu (regional language) where as the interview 
with the district collector is in English and Telugu.  The interviews and communication in our 
mother tongue Telugu helped us in understanding the intricacy of the language. We made calls 
using Call Papa (pre paid international calling card) and recorded all the interviews with Sony 
Erricson mobile phone. Later we have prepared notes on conducted interviews and further analysed. 
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Stakeholders Interviewed Reason for Selection 
Inhabitants 
1. Agriculture farmers 
2. Fishermen 
 
 
1 
1 
Affected by floods from the 
lake. 
The key actors of the 
degradation of the lake. 
Local Politicians 1  Decision making powers 
Civil servant  1 Key role in implementation 
process 
 
Table 3.1: Selection of informants and reasons 
  
A field trip and a personal interview would be more efficient in colleting first hand information 
from the stakeholders and evaluating the obtained information considering the body language and 
the facial expressions. However we conclude that our method of telephonic interviews for collecting 
empirical data could not furnish much of the information required for our project. But we being the 
natives of the same district where Kolleru is located proved to be advantageous to assess the 
telephonic interviews based on the previous knowledge on Kolleru and the inhabitants, which will 
be quite difficult for a foreign researcher. Therefore telephonic interviews and our previous 
knowledge together helped us to understand and analyze the obtained empirical data.  

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An Assessment of Economic Activities in the Lake Area 
 
Before our assignment of assessment, we need to identify the stakeholders of the project. The main 
stakeholders are inhabitants and government institutions like MoEF, CPCB and SPCB. Here the 
inhabitants have the stake in the project as negatively affected local actors where as the government 
has the stake in the project as active actor in implementing the policy, in addition to these 
environmentalists and NGOs also played a significant role in implementing the project “Operation 
Kolleru”. However, regarding environmentalists and NGOs support, Mr. Lav Agarwal argue that 
none of these entities supported or helped district authorities in the project especially during the 
hard times when officials encountered threats from the inhabitants, he claims, that the success of the 
operation is because of the dedicated work of civil servants (Mr.Lav Agarwal, interviewee, 2007). 
 
Kolleru lake water is the only source of drinking water for inhabitants of island and shoreline 
villages of the lake. The major occupations in the lake area are agriculture and aquaculture of 
shoreline villages and island villages respectively, for which the water is drawn from the lake. 
Besides these occupations, duck rearing is also practiced (Rao AS 2004:5).By 2004  a vast area of 
the lake is occupied by fish ponds which accounts for 99.74 Km2 and the area under agricultural 
practice was 8.40 km2 in 1967 and increased  to 16.62km2 in 2004 (Marappan,2006). In addition to 
above mentioned activities there are few big and medium scale industries located adjacent to the 
lake which produces wide range of products like milk powder, bottled milk, animal oil, rectified 
spirit, paper, agricultural chemicals, industrial alcohol, naphthol, semi tonned leathers, sugar 
etcetera (Rao A S, 2004:25).  
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Figure 4.1: Land use/land cover feature of Kolleru Lake, 2001. 
(Source: K. Nageswara Rao et al., 2004:1315). 
 
Figure 4.2: Changes of Kolleru Lake land use patterns between 1967 and 2004 (Source: Marappan, 
et.al.,2004). 
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Furthermore, approximately 0.2 million inhabitants depend directly on the aquaculture by working 
in fish ponds and indirectly by working in supporting industries like ice manufacturing, transport, 
tray making etcetera for their livelihood (The Hindu, 2006). 
  
Changes of land use patterns between 1967and 2004 in the Kolleru Lake area is clearly explained in 
the figure 4.1 and table 4.1. As per the statistics in the table 4.1, the biggest change in land use 
pattern in lake is 29.95 km2 of water spread area, 63.68 km2 (liable to flood in rainy season) of the 
lake area and 6.10 km2 of rice fields are converted to aquaculture ponds to cultivate fish. Therefore 
the total area of the lake converted to aquaculture ponds accounts for 99.73km2. 
 
An area of 29.50 km2 of water spread area of the lake, 16.6 km2 (liable to flood in rainy season) of 
the lake and 1.52km2 of rice fields are filled with sparse weed. So the total area filled with sparse 
weed is 47.62km2. 
 
An area of 11.10 km2 of water spread area of the lake, 4.75 km2 (liable to flood in rainy season) and 
0.77km2 of rice fields (remained as it is from 1967 to2004) are utilised for agriculture practices, 
which accounts for 16.62 km2 of the lake area.  
 
An area of 15.02 km2 of the lake (liable to flood in rainy season) is filled with dense weed and 0.15 
km2 of water spread area, 0.92 km2 of the lake (liable to food in rainy season) and actual area of 
0.31km2 are occupied for settlement (remained as it is from 1967 to 2004), which accounts for a 
total area of 1.38km2. 
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Table 4.1: Changes of Kolleru Lake land use patterns between 1967 and 2004 (Source: Marappan, 
et.al.,2004). 
 
     4.1. Agriculture 
 
The state of Andhra Pradesh is popularly known as ‘rice bowl of India’. As the Lake Kolleru is 
located between the deltas of the Godavari and Krishna rivers, the lakebed is very fertile and 
suitable for agriculture. The agriculture is practiced in the lake area for ages as a traditional farming. 
An area of 32,908 hectares of fertile land in the lakebed is being used for cultivation of, staple food, 
local variety of rice -Yerra Vari. As mentioned earlier, agriculture is the main occupation of the 
shoreline villages with 93 farming societies, comprises of own land of the citizens and some 
acquired land for cultivation from the Government as D-form pattas (title deeds) (CSE, 2006).  
 
In the catchment area, the rice cultivation is carried out twice a year i.e. first crop cultivated during 
the months of July – September known as summer crop (local name=Kharif), where as second crop 
during November-March known as winter crop (local name=Rabi) (Wikipedia, 2007) and produces 
an average of 35 bags (50 kg each) per hectare (Sattibabu, interviewee, 2007). The use of fertilizers 
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varies between these two seasons; first crop utilizes 40 kg of chemical fertilizers and that of second 
crop 120 kg per hectare. (Rao  A S ,2005:24). Later local variety Yeraa Vari is replaced with hybrid 
short and high yielding variety, which demanded more chemical fertilizers and pesticides – one of 
the causes of contamination. Threats from floods every year changed the behavior of farmers by 
shifting to aquaculture. In this process many of the farmers converted their agriculture land into 
aquaculture ponds (CSE, 2006). 
 
In India, the agricultural sector provides livelihood to 70% of the population directly or indirectly 
(Wikipedia, 2007). Even in Kolleru the inhabitants used to practice agriculture as their main 
occupation till 70s and later adopted practicing fish farming in large scale converting their crop 
lands to fish ponds. Only minor part of the lake still holds agricultural lands, but only useful for 
second crop. However the agriculture contributes less damage to the lake compared to other 
pressure factors.  
 
4.2. Aquaculture  
 
Aquaculture is extensively carried out in the lakebed. According to the Kolleru Lake Development 
Scheme officials, the aquaculture is the most lucrative occupation in the area among other 
occupations. There are 58 Fishermen Co-operative Societies in the lake area, which consist of 5500 
members. The State of Andhra Pradesh holds second position in fresh water fish production and 
major part of it is from Kolleru area. The total fresh water fish produced during 2005-06 was 
593,000 tonnes (Andhra Pradesh Fisheries, 2007) of which 2362,000 tonnes are contributed by 
Kolleru Lake area. The average yield of fish in the lake area is 2,500 to 3,000 kg per hectares per 
season (Rao A S, 2005:16), which fetch an annual income of Rs. 1,500 to 2,000 crore (approx. Euro 
260 - 348 millions) (The Hindu, 2006). During the last two decades traditional fishing became 
corporate fish farming with huge profits, as a result area of aquaculture farming increased from 
60,235 hectares to 221, 250 hectares by decreasing the original lake area (Marrapan et.al., 2006). 
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Year 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 
Production 
(m.tonnes) 
6250 5420 2650 2921 2640 2921 3165 4139 5060 5144 2952 
 
Year 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 
Production 
(m.tonnes) 
2560 2948 3406 3019 2863 2715 2619 2538 2491 2418 2362 
 
Table 4.2: Fish production in the Lake area from 1975 to 96 (Source: Rao A S, 2005:19) 
Scientific name Common name 
Fish  
      1.Catla catla 
      2.Cirrhinus Mrigala 
      3. Labeo rihita 
      4.Entenopharvngodon idella 
      5.Cyprinus carpio 
      6.Hypohthalmidhthys molitrixl 
 
Carp 
Mirgod or Moses 
Rohu or Silavathi  
Grass carp 
Common carp 
Silver carp 
Prawn 
     1. Penaeus monodon 
 
Tiger prawn 
 
Table 4.3: Species of culture fish and prawn in Kolleru lake area (Source: Rao A S, 2005:23) 
 
The huge profits lured all inhabitants to take up fish farming as their main occupation. This 
behavioral change deteriorated the lake at faster rate. Hence it is clearly evident that the major 
problem to the lake is aquaculture and the government’s action against this activity was the initial 
step in lowering the pressure on the lake. In contrary the fishermen argue that the damage to the 
lake is not because of the aquaculture, instead it is because of the industries surrounding the lake 
(Moshe, interviewee, 2007). 
 
4.3. Industries  
 
According to Rao there are quite a few big and medium scale industries located surrounding the 
lake, which produce a variety of products like milk, sugar, chemicals, tanned leather, rice, industrial 
alcohol etc. Besides providing products and employment to the local people, these industries are the 
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one of the sources of pollution of the Lake Kolleru (Rao A S ,2005:25). Industrial effluents are 
classified as point source pollutants as they are originated from a single source i.e industry. The lake 
is polluted with wide range of pollutants such as pesticides, polycyclic hydrocarbons (PAHs), heavy 
metals, noxious gases (Rao AS 2005,:35,54). 
 
Name of the industry Product River/drainage/channel 
carrying the effluents 
Andhra Pradesh Diary 
Development Ltd. 
Bottled milk, animal oil and 
milk powder 
Budameru River 
Krishna Paper Mills Craft paper Budameru River 
Agricultural Chemical Ltd. Furbural Budameru River 
The KCP Ltd. Sugar, Molasses, Bagasse, 
Filter cake, industrial alcohol, 
fuel oil, carbon dioxide 
Chandraiah drainage 
K.C.P Ltd. Sugar Unit Paper, paper boards Chandraiah drainage 
Lakshmi Chemical Industries 
Pvt. Ltd. 
Naphthol Chandraiah drainage 
Kolleru Paper Ltd. Writing, printing paper Pedapadu drainage 
Mohiddin Tambi Tanneries Co. Semi tonned leather Thammileru river 
West Godavari Co.Op. Sugars 
Ltd. 
Sugar, molasses, filter cake Ramileru River 
Sri raja Rajeswari Paper Mills 
Ltd. 
Paper, paper boards Thammileru River  
 
Table 4. 4: Industries located in the Kolleru Lake area (source: Rao A S, 2005) 
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Figure 4.3: Location of industries in the lake area (source: Rao A S, 2005:229) 
 
According to the table 4.4 and figure 4.3 there are 13 industries surrounding the lake, which 
releases their untreated effluents into the lake in turn causing considerable damage to the lake. 
Hence industrial activities are the second major problem to the lake after aquaculture. 
 
4.4. Other Human Activities 
  
The Kolleru is surrounded by two Municipal Corporations namely Eluru at a distance of 35 km and 
Vijayawada at a distance of 60 km (Andhra Pradesh Forest Department, 2007), few towns like 
Akividu, Gudivada etc., few villages and many hamlets. As these cities, towns, villages and hamlets 
well connected to the lake with drains, canals, streams etc., sewage is dumped into the lake waters 
as a result of anthropogenic activities (Rao A S, 2005:11). Therefore the urbanization results in non-
point sources of pollution to the lake. 
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Domestic waste from the surrounding villages and the near by municipalities are responsible for 
bacterial contamination in the lake. Even though the lake has the natural ability to control 
contamination up to some extent, the domestic waste causes relatively less damage than other 
activities. 
 
4.5. Assessment  
 
 Economic Activities in the lake area 
Problem Agricultural 
(only second crop 
during summer) 
Aquaculture 
(Fish farming) 
Large Industries 
(dairy, chemical, 
paper, sugar etc.) 
Allied industries  
(ice, transport, 
Packing, storage 
etc.) 
Aquatic 
toxicity 
Medium Medium High NO EFFECT 
Eutrophication High High Low NO FFECT 
Encroachments Low High NO EFFECT Low 
Land use Low High NO EFFECT Medium 
Loss of 
biodiversity 
Low High NO EFFECT NO EFFECT 
Flooding Low High NO EFFECT Medium 
Siltation Medium Medium Medium NO EFFECT 
Denudation High Meidum Medium NO EFFECT 
 
Legend: High = maximum influence, Medium = medium influence, Low = minimum influence 
Table 4.5: Different economic activities in the lake an their influence 
 
The above data revealed that the aquatic toxicity in the lake contribute highly by large industries 
and moderately by agricultural and aquaculture. Eutrophication in the lake is largely due to 
agricultural and aquaculture practices and little bit through large industries. The problem of 
encroachment is mainly because of the aquaculture-a commercially viable activity, in the lakebed 
that utilizes the lakebed to the maximum extent and a minor role by agriculture. Loss of biodiversity 
and flooding is also due to aquaculture. But siltation –accumulation of silt in the lakebed, is due to 
 40 
all three activities equally and finally denudation highly because of the agricultural practices in the 
catchment area and moderately by aquaculture and industries. With the above data it is clearly 
evident that all the economic activities have potential influence on the lake’s ecology but 
aquaculture seems to be very dangerous for the survival of the lake as it uses the land to the 
maximum extent and other degrading factors also indicated high. Therefore it would be more 
beneficial to stop the aquaculture practices in the lake and strengthen the policies concerning 
effluent treatment and pesticide usage.  
 
Answer for working question 1 
Among these mentioned economic activities aquaculture played a significant role in the destroying 
the lake’s ecology, which is clearly evident with our assessment on the economic activities. The 
large-scale fish farming is mainly responsible for eutrophication, loss of biodiversity and flooding. 
The eutrophication resulted in weed infestation, which in turn provided unfavorable conditions for 
certain aquatic species to survive in the lake, leading to loss of biodiversity (if eutrophication 
prevails for longer time the). Loss of biodiversity also can be observed, where farmers encouraged 
commercially viable fishes and discouraged other aquatic forms. Eventually floods caused due to 
constructed fish ponds obstructing the free flow of the water, which in turn reduced the water 
holding capacity of the lake. 
 










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Environmental Governance in India 
 
This chapter describes about the developments, which took place in the Indian environmental 
politics and also explained how it is shifting from centralized administration system towards 
decision-making powers. It also gives an overview of role played by public and NGOs in 
environmental protection and their importance in decision making process. 
 
     5.1.    India 
 
India is one of the oldest civilizations of the world with rich heritage and culture (India Image, 
2007).  Indian Territory, including Pakistan and Bangladesh, was ruled by around 900 princely 
states before British invasion (Genealogical Gleanings, 2003). The British ruled the Indian 
Territory between 1858 and 1947 with “centralized bureaucratic administration” (Wikipedia, 2007). 
After around hundred years of the British rule, India, gained independence on August 15, 1947 and 
left with “colonial legacy”- English language, corruption and central administrative system 
(Gangadhar V, 2004). 
 
India is a federal republic with 28 states and 7 union territories (India Image, 2007). She is the 
largest democratic and second most populous country in the world (Wikipedia, 2007). She is one 
among the twelve mega-diversity countries with very rich and variety of plant and animal forms 
(Gadgil M, 1996). Despite of its democratic ruling, India has centralised governance till 1980s and 
now shifting towards “decision-making powers” (Arun Agarwal and Noriko Yokozuka, 2002:246). 
As a part of decentralisation and capacity building Indian government organised many large scale 
programmes to create awareness and educate citizens about the consequences of environmental 
degradation which in turn helped to establish relation between the government and the citizens in a 
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democratic way (Khator, 1991:22). Even though Indian environmental laws are similar to British 
system due to “feudalistic structure at the local level, concepts of bureaucratic discretion and 
voluntary compliance”, government is facing difficulties in the implementation process ( Khator, 
1991 :24).  
 
      5.2.    Environmental Governance  
 
The then Prime minister of India Mrs. Indira Gandhi recognised the conflict between development 
and environmental protection during her address at United Nation’s Conference on Human 
Environment, which was held at Stockholm in 1972. During 1970s environmental problems were 
considered to be an expensive issue and reflects on economic growth (Kuik O J, 1997:25,68). Even 
though, environmental protection impairs developmental activities; she was instrumental in 
designing policies concerning environmental protection. Establishment of National Committee on 
Environmental Planning in 1972 was the first initiative taken by the Indian Government under the 
leadership of Mrs. Gandhi. Followed by Central Board for the Prevention and Control of Water 
Pollution in 1974 and Department of Environment in 1980, which later transformed into full-
fledged Ministry of Environment and Forests in 1985. Moreover, passed many laws and regulations 
related to environment at the Central as well as at the State levels with in a short period of 12 years 
from 1974 to 1986 (Khator, 1991:22,23,24). Indian environmental politics emerged from individual 
Acts relating to environment like the Shore Nuisance (Bombay and Kolaba) Act of 1853, the Police 
Act of 1861,the Indian Easement Act of 1882,the Indian Fisheries Act 1897 (Kuik O J , 1997:71), 
the Pesticide Act of 1968 (Bowonder, 1986), the Water Act of 1974, the Forest Conservation Act of 
1980,the Air Act of 1981,the Wildlife Act 1982 to more precise Environmental Protection Act of 
1986 (Khator Renu,1991:23). In 1980s the concern for environmental protection was generated 
after the tragedy occurred due to leakage of a poisonous gas –methyl-iso-cyanate (MIC) in a 
pesticide manufacturing company - Union Carbide (1984) in Bhopal. As a result, Department of 
Environment was established and later Environmental Protection Act of 1986 was passed (Khatot, 
1991:78; Kuik O J, 1997:74, Rosanne Muller,Year not given). 
 
 
 
 
 
 43 
  
            
        
Year Events Aims /results/comments 
1853 Shore Nuisance (Bombay and Kolaba) 
Act 
First Environmental Act 
1860 Indian Penal Code Act More comprehensive legislation containing 
several provision for pollution control 
1972 National Committee on Environmental 
Planning and coordination 
Reviewing of policies and programmes for the 
environment; environment appraisal of 
development projects 
1974  Water (Prevention and Control of 
Pollution) Act  
Establishment of Boards for prevention and 
control of pollution of waters at central and state 
levels. 
1976 Article 48A of the Directive Principles 
of the State Policies 
‘The State shall endeavour to protect and 
improve the environment and safeguard the 
forests and wildlife for the country’ 
1980 Department of Environment  Established 
1981 Air (Prevention and Control of 
Pollution) Act 
Water Pollution Control Boards were 
transformed into Central/State Pollution Control 
Boards 
1985 Ministry of Environment and Forests Establishment; more powerful successor of 
Department of Environment 
1986 The Environment (Protection) Act ‘Umbrella’ Act covering water, air, land and 
inter-relationships that exit among air, water, land 
and human beings and other living creatures 
1992 Policy Statement on Abatement of 
Pollution 
Emphasises integration of environmental 
considerations into decision making at all levels. 
Includes the principles of Prevention at source 
and the Polluter Pays Principle 
 
Table 5.1: Some milestones in Indian environmental policy. (Source: Kuik O J ,1997:212,213) 
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     5.3.    The Ministry of Environment and Forests (MoEF) 
 
The Full fledged Ministry of Environment and Forests (MoEF) is the top most Central organisation, 
along with Central Pollution Control Board (CPCB) and State Pollution Control Boards (SPCBs), 
are responsible for legal and regulatory framework for environmental protection in India. The 
MoEF is responsible for preparation of environmental policy where as the policies are implemented 
through Central Pollution Control Board (CPCB) in coordination with State Pollution Control 
Boards (SPCBs) to control and prevent environmental pollution (Central Pollution Board, 2005;The 
MoEF, 2007 ; Kuik O J ,1997:77). 
 
According to Khator Renu , the functions of MoEF can be divided into  three areas: 
 
1. Custodial functions: These are functions of MoEF ….. “such as pollution monitoring and 
control, eco-regeneration, assessment of flora and fauna, forest resource development, 
wildlife conservation and the development of wastelands” that provide services like surveys 
and assessments relating to environment. 
2. Regulatory functions: The MoEF is the Central organisation responsible for regulatory 
functions like “….setting emission standards for industries and conducting environmental 
impact assessment for developmental projects”. 
And  
3. Promotional functions: The final category of functions that include collection and 
dissemination of environmental related data and information through a network, which was 
established in 1980, called Environmental Information System (ENVIS). ENVIS is a 
national network with one central point at the Ministry and ten local centres spread through 
the nation. 
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Figure 5.1: Organisational structure of the Ministry Of Environment and Forests. 
 
* The first Number in the parentheses indicates the number of autonomous agencies assisted by the 
division and the second number in parentheses indicate the number of units under the control of the 
division. 
  
(Source: Khator Renu, 1991, Environment, Development and Politics in India, p91) 
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Figure 5.2: The Abatement Policy Enforcement Mechanism. (Source: Kuik O J ,1997:86) 
 
Even though, with organized structure, the Ministry of Environment and Forestry is not able to 
reach the goals through its policies and faced difficulties in implementing the policies. According to 
Khator “environmental bureaucracy” in India was not matured enough to handle environmental 
protection. Moreover, she described that “the Enforcement Gap” is the main reason for 
environmental policy ineffectiveness in India. There were no major achievements accounted after 
the inception of  MoEF to till date. Despite of huge investments in environmental protection, Indian 
Government is unable to control deforestation and pollution growth. Since its inception, workforce 
of the DOE has increased four times and statistics in the tables 5.2 and 5.3 indicated that the 
Department of Environment’s budgetary allocation increased considerably but still holds secondary 
priority in the National budget (Khator, 1991:100-104) 
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Table 5.2: Budget increase for the Department of Environment. (Source: Khator, 1991.p.102) 
* It does not include the budget sanctioned for the cleaning of Ganga. 
** The figures are estimates. 
 
 
 
Table 5.3: Allotment of governmental money to selected sector under the seventh five-year plan. 
(Source: Environment, Development and Politics, Khator Renu, 1991, p 104) 
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     5.4.    Central Policy and Local Governance 
 
The environmental laws are considered to be successful when the set standards are achieved 
through proper implementation process carried out at local level. Thus the local authorities consent 
is very much important for “non-regulatory functions of the environmental policy, such as the 
establishment of monitoring networks, provision of treatment facilities, building of wildlife 
conservatories, etcetera” (Khator , 1991:105).  But decision-making process is a sole central 
authority’s responsibility where local officials are not allowed to take part. As a result, at many 
instances, the local authorities do not carryout orders of the central level because, unlike central 
authorities, there is no need to report to the International agencies and to the politicians who are also 
a part of decision-making processes. The local officers are under pressure from immediate higher-
up officers to implement environmental policies successfully as well as from the local industrialists 
to modify the policies. (Khator, 1991:105). Further more, “generally accepted” that higher-up 
officials have symbiotic relation with the local businessmen and because of such relations local 
officials feel that if they do not accept the relation, then their job might at be risk (Khator, 1991: 
107). 
 
5.5. Role of Citizens  
 
In this case of environmental politics, citizens who are directly affected by the pollution, play a 
significant role in policymaking process. However, public remain inactive in this aspect because 
“they lack the trust that officials will listen to them, and also because they are aware that the 
officials are in alliance with polluters” (Khator, 1991:107).     
 
“………the environmental policy process in India does not suffer from the lack of awareness, but 
from the abundance of helplessness” (Khator, 1991:107). 
 
In India, citizens have no participatory role in decision-making processes in developmental 
activities or environmental protection. However, India’s democratic governance allows all citizens 
to express their demands through peaceful/non-violent protests, strikes, mass mobilisations etc. 
(Arun Agarwal and Noriko Yokozuka 2002:245). Despite of ‘right to express’ there are also few 
judicial options to prosecute offenders.  
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According to Rosencranz et al, in India citizens have three forms of “judicial choice” against 
government and polluters. 
 
1.  A common law tort: A common law tort can be filed against polluter for negligence and damage. 
2.  A writ petition: A writ petition can be filed against government institutions to enforce the law. 
3.  A citizens’ suit: A citizens’ suit can be filed to enforce statutory compliance. 
 
The Public Interest Litigation (PIL) emerged as a powerful tool where general public, even if they 
are not directly affected by pollution, can file litigation with citizens’ interest. There are many cases 
where High Courts and Supreme Courts reacted positively by appointing expert committee on the 
issue to find out the facts and ordered to shut down the pollution causing industries. For example, 
the Supreme Court ordered to shut down the polluting tannery industries on the banks of River 
Ganga and even directed the adjacent municipalities to stop discharge of municipal sewage into the 
river (Rosencranz et al 2,3,57, 58 and 77). Very recently the Supreme Court ordered the State 
Government of Andhra Pradesh to “Restore the Past Glory of the Lake Kolleru”, which was in 
response to a PIL filed by a citizen – Mr. Pranay Waghray of Nallamalai Foundation. 
 
     5.6.    Role of Non Governmental Organisations (NGOs) 
 
According to Agenda 21 of Rio Declaration, NGOs are identified as potential actors responsible for 
promoting and implementing participatory democracy and sustainable development, which can be 
achieved through “partnership”, “dialogue”, “communication” and cooperation” with government 
(UNCED, 1992:19-21).  
 
In the third world countries, government cannot alone accomplish developmental activities. 
Therefore Non Governmental Organisations came into picture to support government by working 
together in the country’s developmental activities as well as through independent developmental 
activities. NGOs play a significant role in the state governance and even in some aspects these 
NGOs have enough capacity to replace the government (Tropp, 1998: 17). According to the Fisher, 
sustainable development in the third world countries “ ...opened up unprecedented opportunities for 
NGOs not just to replace government but to protest against them, influence them, and collaborate 
with them - in short, to radically alter the way that people in most of the world are governed” 
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(Fisher, 1998:30). Further more, NGOs can be considered as bodies that influence all level of 
governance i.e. globally, nationally and locally (Tropp, 1998:18).  
 
In India, the number of NGOs increased from 250 in 1983 to more than10, 000 in 1996 with in a 
period of 13 years, which explains the significant role of NGOs to meet the new developmental 
challenges (Arun Agarwal and Noriko Yokozuka 2002:251,252). The central and local governments 
recognised NGOs as agents of change and their potential role in developmental activities in 
collaboration with government (Tropp, 1998:17,18). Moreover, during 1950s and 60s the central 
government acknowledged NGOs as, simply, charitable organisations in their Five- Year National 
Plan. Subsequently, for the first time, in central government’s Sixth Five-Year Plan (1980-1985) 
emphasised the importance and dynamic role of NGOs in developmental activities and continued to 
recognise NGOs as the bodies of development in successive Nation Five-Year Plans (Tropp, 
1998:19). 
 
The activities of NGOs comprises of protecting environment, creating environment awareness 
through education, healthcare, conserving renewable sources of energy, managing water resources, 
conservation of soil, ecological preservation and tribal development. In addition to these 
development activities NGOs have significant roles such as: 
1. NGOs role in advocacy: they support environmental issues spokesman  
2. NGOs role in criticising: they criticise irregularity in legislation, social inequalities and 
existing environmental policies. 
3. NGOs intermediary role: provides a platform for mass mobilisation with citizens to express 
demands (Tropp, 1998:19) 
 
5.6. Summary  
 
We can summarise that the Government of India is successful in establishing a separate department 
for environment. Later taking into consideration the importance of environment, this department has 
been transformed into a full-fledged ministry in the central government as the Ministry of 
Environment and Forests, which has the supremacy to design a policy and set the standards and 
regulations of each of the policies. The environmental policies designed by the MoEF are 
implemented at the State level by the State Pollution Control Board and the process is monitored by 
the Central Pollution Control Board. This kind of organisational structure fails to implement the 
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policies efficiently because of the enforcement gap. This enforcement gap in the implementation of 
central policies at the state level is because of the fragmented administration. Hence decision 
making at the central level need to consider the situation and ability of the states whether they can 
implement the policy successfully or not, whether they have sufficient funds and manpower 
required for implementing it. 
 
One important aspect in designing any environmental policy is the participation of the public in 
decision making process which is not seen in India but very essential because they are the addressee 
of the results of each of the policies and also without their support and involvement any policy 
cannot be implemented successfully. However, people in India will show their reluctance through 
strikes and protests where they can express their unwillingness by three forms of judicial choices. 
The NGOs are also important bodies in supporting and complementing the government’s 
developmental activities concerning environmental protection, managing and conserving the natural 
resources and also involved in creating awareness. 
 
Answer for working question 2 
Here in the case of Lake Kolleru , the government failed to implement the G.O. 120 because of the 
enforcement gap at the state level , which is a result of fragmented environmental governance at 
three levels i.e. MoEF, CPCB and SPCB (state government) . When the government declared lake 
as wild life sanctuary it is the responsibility of the government to inform the inhabitants about the 
importance of the lake so that they will not rely on the lake to such an extent that they cannot live 
without the lake’s resources. And also involve the inhabitants in designing the policy and let them 
contribute the local knowledge, which proved to be very much beneficial in designing and also in 
efficient implementation of the policy.  
 
 
 




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Environmental Protection and Public interest 
 
The purpose of this chapter is to give a clear idea to the reader about the public interest in 
environmental protection. Due to the Indian political system where citizens are not given any 
chance in decision making processes, citizens choose alternative means to express their concern 
through mass mobilizations such as strikes, protects and demonstrations, which we have explained 
this phenomenon with few examples.  
 
Indian public involves in strikes, protests and demonstrations if they have some reluctance towards 
a policy, which is designed by the Government. According to the World Handbook of Political and 
Economic Indicators, India stands in one of the top ten nations in the World in the case of protests 
and strikes, which show that Indian public are reactive. Moreover, people show their reluctance 
towards the Government Environmental policies, because they are the victims later. Interestingly, 
the greater part of the protests is from the countryside (Khator, 1991:156). 
 
One important instance we can quote to show the action of public was against the Orient paper mills 
in Madhya Pradesh, which was owned by the Birlas. The mill was started in early 65s by the 
permission given by the State Government that they should guarantee that the effluents from the 
mill should be treated before they discharge it into the river close to the mill. But according to the 
“reports”, the people who are living in 25 villages which are close to the mill started protests and 
raised objections to the Government Officials that because of the discharge of effluents into the 
river polluted the river and in turn many fish and cattle were killed. As usual the Government didn’t 
take any action in this regard but because of the protests made by the villagers the management of 
the mill finally accepted to establish a wastewater treatment plant (Khator, 1991:156). 
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Like the previous episode one more turned out in the state of Kerala during 1960s, where public 
showed their apathy towards Gwalior Rayon Unit (which was owned by the same Birlas), which 
released its hazardous pollutants into the river Chaliyar that is close to the unit. In this case, the 
protestants are mainly the farmers whose cattle are affected by the effluents from the Rayon unit. 
Finally due to public outcry the management agreed to set up a treatment plant to treat their waste. 
Later in 1974, as the condition became more worse the Kerala Water Board took an initiative step in 
this issue and prepared a contract that the management should construct a pipeline which would 
release the waste into another water bodies which was nearby. Later the management didn’t pay any 
attention to the agreement they did with the Board but due to public demand they had established a 
new pipeline in 1979 that solved the issue (Khator, 1991:157). 
 
This is a different case in point during 1970s where both the public and the political parties 
protested against a chemical company supported by United States Steel. The Zuari Agro Chemicals, 
which is owned by the Birlas argued that the company has provided the entire technology to avoid 
contamination at the time of inauguration in 1973. But “within a year cattle were also dying, and in 
another year, coconut trees began to wither away”.  In March 1975 a huge public meeting was held 
by Citizen’s Anti- pollution Committee that included all the victims. The United Goans (local 
level), the Goa Pradesh Congress (state level), the Communist Party of India (National level) and 
All India Port and Dockworkers Federation, significantly very strong union joined the protests 
showing their concern towards the issue. The ultimate end result was that the company paid money 
in return to the affected farmers and also established a waste treatment unit in 1977 (Khator, 
1991:157,158). 
 
One more incidence, which clearly explains about the loopholes in the Environmental Laws. Here 
in this case the polluter was the ARC cement Factory, Uttar Pradesh which used to release the 
products which are not environmentally safe, because of this the public and the local political party 
urged the then Prime Minister Mr. Rajiv Gandhi to put a note to the Chief Minister of Uttar Pradesh 
to look into this issue carefully and recommended to take suitable steps and if required even to shut 
the plant. But because of some ambiguity in the Indian environmental laws, the plant still continues 
even today regardless of the protests by the citizens (Khator, 1991:158). With these case studies, it 
implies that the people play a significant role in environmental protection. 
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In the case of Kolleru, only one such incidence took place where farmers tried to protect the lake 
from the industrial pollution through a writ petition against the polluters but this action was one the 
ways to express their reluctance towards GO 120. The government dismissed the petition and 
ordered the state government to maintain the standards of the lakes recommended by the Ministry 
of Environment and Forests. The Kolleru inhabitants never expressed their concern to protect 
environment because they, till date, never faced any serious problems. The flooding problem in the 
lake has no affect on the fish farming; however agricultural farmers in minor numbers were 
affected. Hence majority of the inhabitants assume that the lake water is polluted only because of 
the industrial effluents and not because of their economic activities. We conclude that there are no 
serious efforts from the inhabitants to conserve and protect the lake when compared with the above 
public interest cases. 
 
 

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Recent Achievements 
 
The purpose of this chapter is to give an overview on the recent success story - “Operation Kolleru” 
and make the foreign reader to understand the political and social systems in India. Also explains 
how judicial system played a crucial role in implementing the project through district administration 
and state police department. 
  
The whole recent episode of Kolleru was started in 1995 when the State Government of Andhra 
Pradesh issued the first Government notification (GO Ms No. 76) dated 25.09.1995 under the 
Wildlife Protection Act 1972 to provide the status of Wildlife Sanctuary to the Lake Kolleru. In 
October 1999, the second and final notification was issued by the Government as Government 
Order 120 (GO Ms No. 120) declaring the lake as Kolleru Wildlife Sanctuary (Planning 
Department, 2006). 
 
In July 2001, in response to the GO Ms No. 120 issued by the then Government ruled by Telugu 
Desam party, many writ petitions were filed by the Kolleru Fishermen and Small scale Farmers 
Association and other supporting organizations. The petitions filed were against the government’s 
order as well as against the government for not being able to control or stop contamination of the 
lake with industrial effluents and domestic waste from the surrounding towns, which enter the lake 
through inflowing drains. A division bench of the Andhra Pradesh High Court, based on the state 
Pollution Control Board’s report on elevated alkaline level in the water and international 
conventions, upheld the notification issued by the State Government in October 1999 declaring the 
Lake Kolleru as a wildlife sanctuary and dismissed all the writ petitions. Furthermore, the division 
bench ordered the state government to “bring back the lake to its pristine glory” and maintain the 
standards of the lakes recommended by the Ministry of Environment and Forests.  The petitioners 
were unhappy with the Government’s decision to restore past glory of the Kolleru as it reflects on 
livelihood of the inhabitants of the lake. The high court bench also made it clear that “wet eco 
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system, in our opinion, cannot be allowed to be exploited to the detriment of people at large for 
temporary gains”(The Hindu, July 31, 2001). 
 
The government authorities did not pay much attention on the Kolleru issue till a complaint to the 
Central Empowered Committee was filed, in April 22, 2004, reporting the “ecological degradation 
and legal violation with regard to the Kolleru Wildlife Sanctuary” by Pranay Waghray of 
Nallamalai Foundation along with Ashok Kumar.S and Dinesh Reddy.B. 
 
Discussion: The inability of the local civil servants in protecting the Kolleru Lake might be 
due to the state government priorities and lack of funds. The State Government is 
responsible for protection and conservation of the lake with state funds in accordance with 
the centrally designed policy, but because of the centralized administration and 
enforcement gap (between central and state government) made the local officials inactive 
and inefficient. As a result the NGO intervened to protect the Kolleru Lake. 
   
The Petitioners, in their complaint, reported that the major problems faced by the Lake Kolleru are 
rapid and large scale illegal encroachments for the construction of fish tanks, contamination of the 
lake waters and lake bed with untreated agricultural runoffs, aquaculture and industrial effluents and 
domestic sewage from the adjacent municipalities. Even though the lake had been declared as a 
Wildlife Sanctuary restricting certain human activities, which results in the destruction of the lake’s 
fragile ecology, no action had been implemented. The petitioners also explained the ecological 
importance of the lake and also suggested few recommendations to the government institutions of 
the State. The Central Empowered committee responded to the compliant and agreed to look into 
the issue starting with site visit in their hearing dated July 8, 2004 (Ritwick Dutta and Kanchi Kohli, 
2004). 
 
In December 2004, the opposition leaders in the state pressurized the Chief Minister of the state to 
take strict measures to evict illegal encroachments in the lakebed and protect the lake. The Chief 
Minister of Andhra Pradesh responded to the opposition leaders’ appeal and promised to take up the 
responsibility to evict present encroachments and stop future encroachments while protecting and 
conserving the lake. Furthermore, he mentioned that in the process of recovering the encroached 
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land -175 km sanctuary boundary was demarcated, 54 fish tanks were breached, Forest Department 
filed 132 cases and police had arrested 1230 offenders (The Hindu, December 17, 2004) 
 
“Government urged to protect Kolleru lake-Rytu Sangham favours dismantling of all fish tanks” 
(The Hindu, November 6th, 2005). 
 
Later in November 2005, Andhra Pradesh Rytu Sangham (Andhara Pradesh Farmers’ Association) 
appealed the State Government to destroy all fish tanks and larger roads on the lakebed and restore 
its previous status as a flood-balancing reservoir. According to the local agricultural farmer 
Sattibabu, interviewee, the lake is not acting as flood balancing reservoir due to constructed 
fishponds, as a result submerging the croplands during floods.  Taking into consideration the above 
point, the General Secretary of the association Mr.Penumatsa Subbaraju urged the Government to 
implement the G.O. NO: 120 strictly as per the High Court orders and increase the Upputeru’s 
water flow capacity by dredging it, the only canal connecting the lake and the sea for the outflow of 
excess water in the lake (The Hindu, November 6, 2005). 
 
Answer for working question 3 
The main reasons for stern action of the government in enforcing the project “Operation Kolleru” to 
restore the past glory of the lake and the G.O. 120 are (1) the green NGO Nallamalai Foundation 
intervened and filed a PIL complaining about the ecological degradation of the lake and (2) 
farmers’ outcry about the floods damaging their crops and their appeal to the State Government to 
take action in controlling the floods by implementing the G.O. 120. 
 
“Review of G.O. on Kolleru Lake ruled out-Chief Minister reviews the issue at a two-hour-long 
meeting with top officials” (The Hindu, November 22, 2005). 
 
The Chief Minister and Government officials reviewed the Kolleru and other environmental issues 
in the meeting, which was held on 21, November 2005. Furthermore, the Principal Secretary of 
Forests and Environment visited the Lake Kolleru to supervise the dredging operation to increase 
the depth of the Upputeru canal and construction of a sluice to maintain the free flow of water 
through the canal (The Hindu, November 22, 2005). 
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Discussion: As it is clearly known that the Kolleru Lake is a common property. Its 
resources should be utilized equally by all the people living in and around the lake and the 
effects of degradation on the lake should also be distributed equally among the inhabitants 
but not seen in the Lake Kolleru. The farmers who are cultivating fish in large scale are 
utilizing the lake’s resources to the maximum extent while the agricultural farmers utilizing 
the lake are relatively very less. Now the floods caused every year submerged the 
agricultural lands not allowing the farmers to cultivate crops during first crop season (July-
September) where as the aquaculture farmers are enjoying the profits. These issues 
collectively might have forced the government to take immediate action to protect the lake 
in turn helping the poor agricultural farmers. 
 
 
“Separate cells to monitor Kolleru Lake clean-up” (The Hindu, January 18, 2006). 
 
The Chief Minister of the State, in January 2006, asked the cabinet sub committee to establish 
Kolleru restoration cells in the neighboring Krishna and West Godhavari districts and appoint a 
Special Officers to monitor the restoration process. The State Government sanctioned a sum of Rs 
.65 crore (Euro 11,291,615) to construct two sluices across the Upputeru canal to regulate the water 
flow (The Hindu, January 18, 2006). 
 
The Central Empowered Committee (CEC), which was appointed by Supreme Court of India to 
monitor the environmental issues, first discussed with some environmentalists, farmers and 
government officials about the present situation in the lake and then interacted with the inhabitants. 
During the field visit, a three-member committee led by Jaya Krishna P.V, happened to meet angry 
locals with suicide threats. Some of the inhabitants threatened the CEC members that they will 
commit suicide if they implement, GO 120, conservation measures and also claim that they have the 
right to utilize the lake’s resources as they are living in the lake for many decades.  
 
“Kolleru inhabitants let out a war cry- Birds or people, you choose, whom do you (Government) 
want, an aged Mallavole Satyavati of Gudivakalanka vents her ire” (The Hindu ,January 22, ,2006). 
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One of the leaders of the fishermen communities expressed unwillingness in implementation of the 
G.O. Ms. No. 120 and added that the alternative sources of fishermen livelihood is not viable as 
most of the local communities depend on traditional fishing and fish culture for several decades. 
Some other inhabitants demanded the committee not to implement the project “Operation Kolleru” 
as it will destroy their livelihood. Many communities, including fishermen community, residing in 
the lake depend on aquaculture directly or indirectly like working in the fish ponds as labourers, for 
instance the biggest fish tanks which were recently destroyed with an area of few hundred acres 
provided job opportunity for around 20 to 30 persons. In the same way many work in allied 
industries like ice factory, storage and packaging plants etc. After interacting and listening to the 
various versions of concerns of the inhabitants about their livelihood, the committee chairperson 
Jaya Krishna P.V built confidence among the locals by guaranteeing that the State Government will 
take care of the inhabitant’s livelihood and restoration process simultaneously. Furthermore, he also 
appealed the communities to extend their valuable support (The Hindu, January 22, 2006). 
 
As a part of the rehabilitation process to the affected inhabitants, District Rural Development 
Agency (DRDA) organized a workshop on January 28, 2006 and implemented rehabilitation 
program in all the effected villages with a sanctioned amount of Rs 30 crore  (Euro 5,211,596), 
which benefited 29,000 families in these villages (The Hindu, January 29, 2006). 
 
 “Panel wants Kolleru lake cleared of encroachments -Apex court-empowered panel fixes March 
31 deadline for Government” (The Hindu, February 15, 2006). 
 
A public hearing was organized by the central empowered committee to gather opinions on Kolleru 
issue on February 14, 2006 in Hyderabad and the participants for the hearing were senior 
government officials, district collector of West Godavari District, environmentalists and inhabitants 
of the Kolleru. The Central Empowered Committee issued orders and asked State Government to 
evict all the fish tanks and other encroachments, as per the instructions by March 31, 2006 (The 
Hindu, February 15, 2006). Next day, immediately after public hearing, demolition of abandoned 
fish tanks with dynamite were conducted as per the Supreme Court orders (The Hindu, February 17, 
2006) 
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Second day, demolition process was at halt due to the strong protests organized by local fishermen 
committee and members of Development of Women And Children in Rural Area (DWACRA-a 
government institution which supports children and women) blocking the main roads of Eluru town 
demanding to stop demolitions. They even held all government officials in their custody for several 
hours not allowing them to perform their duty (The Hindu, February 18, 2006).  
 
“Kolleru controversy snowballs - Protest against Government's drive to demolish lake 
encroachments” (The Hindu, February 19, 2006). 
 
Third day also people of fishermen community staged demonstration for few hours. This was 
planned very well as they appeared in groups with packed lunch in their hands. Furthermore, the 
community leaders warned all the community members about a fine of Rs. 2500 (Euro 45) and/or 
social boycott would be imposed on those who do not take active participation in agitation. The 
Police force was deployed with water canons to disperse the mob, but it was of no use. (The Hindu, 
February 19, 2006) 
 
“Kolleru: officials fail to make any headway-Large number of protestors, including women, force 
officials to retreat” (The Hindu, February 20, 2006). 
 
Fourth day was also a hard day for the government officials, as they could not even enter the lake 
area where demolition work had to be conducted. A large number of people staged road blockade 
for several hours and even immobilized government officials for several hours (The Hindu, 
February 20, 2006). 
 
Discussion: Right to express is one of the basic human rights provided by the Constitution of 
India. The inhabitants of Kolleru Lake utilized this right as a tool to express their agony for 
losing their bread through “Rastha Roko” (Rastha = way, Roko= stop) blocking main roads to 
draw attention of the government, media and other proponents. They have adopted the 
strategies of sympathy by keeping women and children in the forefront of the protests. These 
kinds of protests are very common in India. 
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“Breakthrough achieved in Kolleru operation - Collector attributes it to the rehabilitation 
package” (The Hindu, February 22, 2006). 
 
 
“OUT OF WATER: Caught from a pond in Kolleru, fish being carted off for marketing near 
Mondikodu in West Godavari district on Tuesday”. 
 
Fifth day was a favorable day for officers to dismantle fish tanks with out any resistance from the 
protesters. This is because many farmers who have taken fish ponds on lease expressed no objection 
and supported demolition process, which went on very smoothly. Furthermore, government 
deployed around thousand member-team of Andhra Pradesh Special Police Force (APSF) to safe 
guard the process from protesters (The Hindu, February 22, 2006). 
 
“Operation Kolleru: leaseholders to vacate lake before March 3 -Give separate written 
undertakings to the Krishna district administration” (The Hindu, February 24, 3006). 
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As a part of “Operation Kolleru” district authorities asked all leaseholders to give written 
undertakings that they would vacate the ponds and take away all the belongings by March 3, 2006. 
In response, around 30 big lease holders including “City-based hotelier Dhanekula Ravindranath 
Tagore, Eluru-based liquor businessman M.R.D. Balaram, industrialist Gokaraju Ranga Raju, 
Kaikaluru Zilla Parishad Territorial Constituency (ZPTC) member Jayamangala Venkataramana 
and Kaikaluru Mandala Parishad President M. Sitarama Raju” handed over the undertakings to the 
officials (The Hindu, February 24, 3006). 
 
Discussion: As it is clearly evident with the story that the whole process of enforcement was 
done in a non-violence manner, in that process district authorities asked the leaseholders to 
give their consent in writings and set a deadline to remove all their belongings. This process 
went on very smoothly and all the leaseholders expressed their support by obeying the orders. 
This is mainly because to maintain their (leaseholders which include big business-magnets 
and politicians) reputation in the society and to avoid unnecessary complications with the 
government.  
 
After fifth day, Central Empowered Committee suddenly put the whole operations to a hold due to 
the objection raised by industries and requests by the farmers. With this the committee extended the 
deadline for the operation from March 31, 2006 to May 30, 2006 and had given certain time to all 
the farmers to vacate the pond with their moveable properties by the first week of March (The 
Hindu, February 27, 2006).In March 2006, a fresh order was received by district officers, which 
directed them to restart the halted work and should complete by end of May (The Hindu, March 22, 
2006). 
 
“Operation Kolleru resumes amid heavy security - Gun-toting police take positions in 
Kalakurru”  (The Hindu, April 21,2006). 
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“SENSING TROUBLE: A contingent of armed police arrives in a country boat at a fish pond 
chosen for blasting to resume Operation Kolleru on Thursday”. 
 
“Kolleru fishermen not enthused by offer of alternative trades - Affected persons turn emotional 
at meet convened by Velugu” (The Hindu, May 23, 2006).  
 
The District Administration organized a gathering to suggest few alternatives for livelihood 
practices for the affected inhabitants of lake area like rearing of buffaloes, sheep, goats and ducks, 
which “did not match the ground realities in the post-Kolleru operation period”. Further more one 
of the inhabitants Karella Raju from a hamlet Chettunnapadu questioned the district 
officers…….."How could we rear buffaloes and goats in five feet water at a place where there will 
be no fodder? Kindly, give us poison so that we will die. Your alternative trades will not help us in 
any manner to survive". 
 
As a part of proposing alternative livelihood, “Velugu” (Velugu means light in Telugu) Andhra 
Pradesh Government’s ‘Rural Poverty Elimination Program' (SERP, 2004) organized a gathering 
with fishing community leaders of 25 island villages to recommend few alternative trades like 
preparation of pickles, selling milk, rearing ducks, goats etc. for which Government had sanctioned 
a ransom of Rs. 65 crore (Euro 11,344,296). More over district authorities took a wise step in 
implementing alternative livelihood by setting priority to ‘Women Self Help Groups’ rather than 
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involving male members of the community, as women are more trust worthy (Michigan State 
University, 2007; The Hindu, May 23, 2006). 
 
Discussion: The above mentioned programmes were organised by the government through 
agency like Velugu to suggest alternative livelihood programmes and to convince the affected 
inhabitants that they will have a better life. However the inhabitants are not willing to accept 
these alternatives because they were habituated to the easy money, sitting at home with out 
any hard work. This might be one of the reasons of their action against the policy. 
 
The demolition process continued without any violent protests and government took tight security 
measures by deploying Special Police Force (The Hindu, April 21, 2006). The State Government 
sanctioned a sum of Rs 25 crore (Euro 4,363,367), while declaring the lake as a special zone, for 
“eco-development” which includes tourism, flora, fauna and wildlife development (The Hindu, 
April 22, 2006). Finally, district administration successfully destroyed all the fishponds in the lake 
area phase-wise and completed ‘Operation Kolleru’ by June 15, 2006.  
 
“Operation Kolleru: bouquets and brickbats for officials - Central committee takes note of 
conflicting versions on the issue” (The Hindu, August 1, 2006). 
 
The CEC members had visited the lake to examine the post-demolition situation at the lake. They 
had interacted with inhabitants, environmentalists, NGOs and learned a mixed version of the 
operation. One section, which includes District NGOs Forum, District Women Federation, 
Government Employees Association and District Officers Union, praised the government officers 
for their outstanding efforts to complete the operation against many hurdles. On the other hand, 
second section comprising of a group of farmers and a section of environmentalists were not happy 
with the demolition work as some tanks were not destroyed, even though they fall under the 
demolition area and some were destroyed which do not come under demolition area (The Hindu, 
August 1, 2006). 
 
After successful completion of the operation, the bird watchers spotted a few Grey Pelicans along 
with thousands of Asian Open bill strokes and Painted Strokes in the lake. The number of migratory 
birds attracted to the lake and grew gradually by November 2006 (Wikipedia, 2007).  
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“Kolleru regains its splendour” ( The Hindu, February 15, 2007). 
 
 
 
”WONDERS OF NATURE: Painted storks arriving in large numbers at Kolleru lake in 
Krishna district. -PHOTO: CH. VIJAYA BHASKAR”. 
 
Mr. Pranay Waghray of Nallamalai Foundation expressed happiness for the increased number of 
migratory birds visiting the lake during present winter and predicted that the lake would develop as 
the best fresh water lake in the country .A Hyderabad city based team comprising members from 
Nallamalai Foundation, Birdwatchers Society of Andhra Pradesh, Raptor Conservation Foundation 
and Society for Imparting Wildlife Awareness, which take part in Asian Waterfowl Census- An 
International program for monitoring migratory birds and wetlands, reported that around 80,000 
birds belonging to 100 species visited the lake up till now and further increase is expected till 
March (The Hindu , February 15, 2007). 
 
A Government official in the cadre of divisional forest officer (wildlife) S.V.Ramana said, “It is an 
amazing situation. This has happened after two decades” and also added that due to lack of trees in 
the lake area, birds were forced to take shelter during nights at a small pond near Uppalapadu in 
Guntur district. The government officials are planning to plant trees in the lakebed (OneIndia, 
2007). 
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This implies that the political capacity for environmental protection is taking its place in Indian 
politics. Despite of India’s other priorities, Government is able to implement environmental policies 
very efficiently against resistance from some sections of citizens. The main reasons for this change 
may be due to increased awareness among the citizens, support from international agencies and 
importantly coordination between central and state government administrations (this may be 
because Indian National Congress Party is ruling at the Central as well as the State level). 
 
Discussion: This might be true that the lake regained its splendor by attracting migratory 
birds, which were spotted early 2007. But on the other hand this might be a kind of campaign 
of the proponents of the project in order to defend their actions. 
 
7.1. Post “Operation Kolleru” Initiatives 
 
In the process of rehabilitation, to support the affected local communities, government identified 
14,085 families from 44 villages. In order to help them, the State Government proposed several 
initiatives such as “Special Packages for Kolleru Poor People (SPKP)” to provide alternative 
livelihood for the affected inhabitants under which nearly 4,000 families had chosen milk 
production as their livelihood. To ensure superior value, efficient management of milk and milk 
products the government had extended their support towards establishing Bulk Milk Cooling Units 
(BMCUs) in the surrounding Bhimadolu, Eluru and Pedapadu mandals, which will cost around Rs. 
2.9 million and will be supervised by the women organizations. Unemployed youth both educated 
and uneducated belonging to 1,000 families was “trained and facilitated” with suitable “sustainable” 
earnings by employing them in the private organizations. 
 
The SPKP is implemented through “Livelihood Enhancement Action Plan” to help the affected 
families with alternative livelihoods .For this Rs. 670 million (Euro 12 million) were granted and 
around 107 various alternatives were chosen by the inhabitants to support their lives. The 
government has extended their help in providing bank loan with 50% subsidy of amount Rs.25, 000 
for each family.  
 
Other Initiatives like Kolleru “Meenostavams” (Meena= fish, Vustavam=festival) a programme 
planned to enhance fish yield in the lake by releasing nearly 3.5 million fish seed of various 
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available species. Exposure visits of the selected fishermen to places like Chilka lake, Kerala, West-
Bengal, Orissa, Goa and Vizag will be organized “to study the management for implementation of 
traditional fishing and management of Sanctuary”, to obtain knowledge on eco-tourism and to gain 
some knowledge about “value added products in fisheries sector”.  
 
The State Government took initiative steps not only in providing livelihood to the affected people 
but also in building capacity among them such that they will not exploit the lakes resources in 
future. Nearly 200 fishermen will be given training about value added fish products, “net making 
and improved fish cultural practices” in alliance with Central Institute for Fresh Water Aquaculture 
(CIFA). The government had extended its helping hand not only towards establishing a cold storage 
unit, Craft & Tackle Making Plant in the surrounding villages investing about Rs. 13 million for the 
maintenance and preservation of fish but also in supplying bamboos required for traditional fishing 
for reduced prices. In future the Government is planning to develop eco-tourism in the lake, which 
will provide better alternative income for the inhabitants in a sustainable way. 
 
Answer for working question 4 and 5 
The majority of the community members rely on fishing (initially traditional fishing but later 
surviving with share money obtained from the lease) as their main occupation and some of them 
work in the allied industries, which are dependent on aquaculture industry. However dismantling all 
the fishponds in the lake put a halt to the aquaculture practices and supporting allied industries, with 
this the inhabitants lost their livelihoods. According to the State Government estimates, around 
14,085 families belonging to the Vaddi (fishermen) community were affected by the project 
Discussion: This implies that the government took great responsibility in providing better 
livelihood packages and capacity building methods. According to the district collector Mr. 
Lav Agarwal, the local officials took great pain and met many hurdles in implementing the 
initiatives in order to support the affected families. But the government didn’t propose any   
plan for sustaining these packages. We can say that the successful story of Kolleru is one of 
the achievements in the Indian Environmental Governance. However our main concern is 
how do these livelihood enhancement packages support in conserving the Lake’s resource 
and how to attain the social sustainability of these packages. Because entirely a new 
conditions prevail for institutionalization with the new government in power. 
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“Operation Kolleru” and lost their livelihoods. As per our understanding the State Government 
adopted the conflict resolution strategies through initiatives such as SPKP, LEAP to gain 
confidence and support of the inhabitants, who expressed their reluctance towards the on going 
project. These initiatives and packages helped the district authorities in handling this sensitive 
situation very smoothly.  
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Stakeholder Analysis 
 
In our present stakeholder analysis we intend to identify the main barriers and obstacles in 
implementing the proposed initiatives and sustainable development in the lake area. And further we 
assess and suggest the changes required in the process of implementation of the sustainable 
development.   
 
Stakeholder analysis is important for environmental planning. It is useful in finding out the possible 
reasons to implement a policy, a development project or a development programme, which can be 
done by gathering qualitative information in an organised manner and further analysis of the 
obtained information. The purpose of the analysis is “…to identify the key actors and to assess their 
knowledge, interests, positions, alliances, and importance related to the policy”. This kind of 
analysis is very much useful for policy designers and managers to “…detect and act to prevent 
potential misunderstandings and /or opposition to the policy or program”, which leads the 
programme to the success path (Schmeer Kammi, 2007). 
 
Before getting into the main issue, we would like to define the term “Stakeholder”. The 
Stakeholders are those actors of the society who are affected by the proposed policy, project or 
programme either positively or negatively (World Bank, 1996). 
 
To protect the lake from the economic activities of the inhabitants, the lake’s resources should be 
utilized in a sustainable manner aiming at future generations. To implement sustainable 
development strategies, first we would like to analyze the stakeholders of the problem to understand 
their priorities and needs, so that we can recommend strategies to build capacity of the inhabitants. 
Therefore if the inhabitants were provided with the alternative livelihoods and also socio-economic 
development strategies would lessen the pressure on the lake’s resources. 
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The first part of analysis is carried out to identify the causes of the damage occurred to the Lake 
Kolleru. This part involves in analysing the target groups in relation to the damage occurred to the 
lake through impact assessment of the economic activities prevailing in the lake and identify the 
needs of the key local actors which hold a stake in the ongoing project –“Operation Kolleru” to 
restore the past glory of the lake and assess their knowledge and interests on the mentioned project 
 
The second part of analysis is aimed at examining the policy and institutional system in order to 
identify the potential reasons for enforcement gap in implementing the G.O. 120 (declaring the lake 
as wild life sanctuary). 
 
From the chapter six we have identified four main target groups in relation to the Kolleru lake 
degradation, they are:  
1. Agriculture  
3. Aquaculture  
4. Large Scale Industries 
5. Allied industries 
 
8.1. Impact of the Economic Activities in the Lake  
 
The major problem with the inhabitants is that they are illiterate and know very little about 
environment and its impact. On the other hand poverty forced them to over exploit the available 
lake’s resources by changing their behaviour of traditional fishing to high profit yielding fish 
farming. Now a sudden action of the government put them to great distress about their livelihood 
and this serious consideration of environmental protection by the government is because of PIL 
filed by an NGO, the institutional changes due to international pressure, opposition members of the 
legislative assembly and other local pressures like agricultural farmers affected by the floods. 
 
This is clearly evident with the Chapter six and through inhabitants’ interviews that even before 
the aquaculture practices started, the lake is under slow degradation process with the other activities 
prevailing surrounding the lake such as industries, agriculture and other domestic human 
interference releasing effluents, runoffs and waste respectively.  But the rate of degradation and 
flooding problem was increased with the large-scale fish farming. Further inference is that the 
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inhabitants defend their acts by saying “the government is neither providing means for better life 
nor allowing us to fetch for better livelihood” (Moshe, interviewee, 2007).  
 
         8.1.1.    Agriculture  
           
Agriculture is the traditional occupation of the lake inhabitants practicing for ages. As explained in 
the chapter six that 70% of Indian economy is contributed by agriculture alone but still follows age 
old conventional agricultural practices. This is because most of the farmers are illiterate and lack of 
enough money to support modern agricultural equipment. Especially in Kolleru area people are 
used to practice paddy farming twice a year till 70s due to availability of the fertile land in both the 
seasons i.e. winter and summer. Where as after 70s due to silt deposition in the lake decreased the 
water holding capacity of the lake which in turn submerging the low lying agricultural fields not 
allowing the inhabitants to practice the agriculture during the rainy season. Due to this they have 
lost winter income and then they had to rely only on the summer crop for the whole year and this 
crop requires high amounts of fertilizers and pesticides. This is one of the factors for deteriorating 
the water quality in the lake. This situation of one crop per year forced them to shift towards 
alternative earning and identified fish farming to supplement their winter crop. However later this 
supplement earnings through aquaculture proved to be more profitable than the agriculture. With 
this some of the inhabitants converted their own agriculture land to fishponds, where as the land 
less poor people encroached the government land for cultivating fish.  
 
8.1.2. Aquaculture  
 
The illegal encroachments in the lake to construct fish ponds continued till 2004 with great vigour 
and occupied an area of 99.74 Km2 out of 180.38 Km2.The aquaculture is one of the factors in 
polluting the lake with pesticides and other chemicals used and it is considered as a main factor for 
causing floods in the area obstructing the free flow of the water (see chapter six). The fish business 
with high profits attracted many big investors in fish farming in the Kolleru. These investors lured 
the local poor people to encroach and lease the land as their common property of the village and the 
lease money used to be shared among all the people living in the village. The share of a particular 
family is calculated based on the male members in the family i.e. higher the male members higher 
the share money and no importance given to the females (Lav Agarwal, interviewee, 2007). The 
share money used to range from Rs. 4000 to Rs. 25000 (Euro 72 to 450) per annum. Even though 
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they were aware of the fact that this kind of earning is illegal, taking in to consideration of their 
comfortable life style they were reluctant to quit aquaculture activity (Sattibabu, interviewee, 2007). 
This made people to raise voice against the government demanding other alternative livelihoods if 
they want to stop aquaculture rather than asking for basic needs. However the government 
identified families those who are really in need and provided subsidised financial support in the 
form of bank loans to enhance their livelihood in turn building confidence to the inhabitants (Lav 
Agarwal, interviewee, 2007). 
 
8.1.3. Large Scale Industries  
 
Large-scale industries surrounding the lake are responsible for the increased toxic levels according 
to the chapter six. However no action has been taken by the government to curb the pollution. On 
the other hand even industries were not complying according to the SPCB standards and they need 
to establish or upgrade the treatment facilities. In the “Operation Kolleru” government had not 
focused on the industrial pollution and their compliance. The industrial effluents also exert pressure 
on the lake’s ecology. 
 
8.1.4. Allied Industries 
 
The industries supporting the aquaculture activity such as transport, packaging, ice manufacturing 
etc. are termed as allied industries in the case of Kolleru. These allied industries located in and 
around the lake are also responsible for damage occurred but relatively less. The infrastructure like 
roads constructed for transportation is one of the factors. The other two industries packaging and ice 
manufacturing are responsible for discarding non-biodegradable materials like polythene bags and 
other organic matter such as rice bran  (used to cover ice as insulator) respectively. 
 
8.2. Policy analysis 
 
The Indian environmental governance is not yet matured enough to handle environmental protection 
and its centralized administrative system still holds the major role in implementing certain policies. 
The environmental policies are well designed, but the authorities fail to implement them. As it was 
evident with the chapter four (Environmental Governance) that the MoEF holds the responsibility 
of designing the environmental policy, where as monitored by Central Pollution Control Board and 
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implemented through State Pollution Control Board with state funds. This kind of organisational 
structure results in many complications and meet difficulties in implementing the policies. As 
mentioned by Khator , due to “feudalistic structure at the local level, concepts of bureaucratic 
discretion and voluntary compliance” and “enforcement gap” (Khator, 19991) which forms as 
obstacle in policy implementation. And also due to lack of participatory approaches in the decision-
making processes made the environmental protection unfeasible. Other point to be discussed is that 
hierarchical structure of Indian administration does not allow poor people in the decision-making 
processes, which is due to political inequality. This is mainly because the government believes that 
the illiterate poor people lack knowledge and capabilities in communicating their views and 
suggestions; and on the other hand people lack trust on the government authorities because people 
believe that the government will not consider their views and ideas.   
  
As we have observed from the chapter five (Recent Achievements) that government took interest 
in implementing the project with great vigour, this action is manly because of two factors one, PIL 
filed by an NGO – Nallamalai Foundation and outcry of local agriculture farmers those who 
distressed with floods. The other findings from this chapter are role of government in convincing 
and supporting the local people through various alternative earnings and this suscess story can be 
considered as a milestone in Environmental protection and the whole credit goes to district 
authorities headed by collector Mr. Lav Agarwal. On the other hand initially inhabitants were not 
willing to accept the alternative livelihoods proposed by government because they were used to earn 
easy money from the leaseholders as a share of their common property, lack of trust on the 
government officials and moreover need to work hard to sustain their chosen alternative livelihoods. 
However, officials frequent meetings with the inhabitants helped in gaining their trust and 
eventually many families had chosen different alternative earnings because they felt that something 
is better than nothing. From this we understood that this is a temporary arrangement to subside the 
inhabitants’ actions. Hence still there is a room for re-degradation of the lake if alternative 
livelihoods are not sustained. The other findings from this chapter are the government established a 
“Kolleru Restoration Cell” to monitor the lake at the West Godavari Collectorate in Eluru , located 
35 km away from the lake , is not feasible in providing its services . 
 
According to the collector of West Godavari Mr. Lav Agarwal the SPKP through “Livelihood 
Enhancement Action Plan” aimed at building confidence among inhabitants, which eventually leads   
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to sustainable development. Furthermore the main motto behind the non-violence operation is to 
gain inhabitants trust and to maintain good rapport between them for which they have adopted 
“working closely with community” strategy. The reason for considering this strategy is that people 
assume that officials only visit for legal actions or to collect “mamool” (bribe). The district 
authorities not only implemented legal action but also stood by them morally and fiscally through 
livelihood enhancement plans. 
 
Present operation is carried with the State funds and expecting funds from the central for future 
operations. The main motto of district authorities is to “working with community”, which they 
proved with “Operation Kolleru”. It is evident with these operations that the close association 
between community and government results in good policy or programme.  
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Conclusion and Recommendations 
 
     9.1.     Conclusion 
 
The main aim of our project is to sustain the present situation (post “Operation Kolleru”) through 
sustainable development, which can be carried out by creating awareness and building capacity 
among the inhabitants about the environment especially Kolleru Lake ecology and sustainable 
utilisation of the lake’s resources and the government should adopt devolution mechanism to 
implement the policy. 
 
The political system in India is not in a position to tackle environmental problems due to lack of 
motivation, lack of interest and moreover due to other priorities. 
 
India still practices centralised administration in areas like Railways, Postal and telecom, 
Environmental etc. This kind of organisational structure faced problems in implementing 
regulation, laws and policies at the regional level, which in turn proved to be advantageous to the 
local people to exploit the Lake Kolleru recourses. 
 
The Government’s stern action in restoring the past glory of the Lake Kolleru is due to PIL filed by 
a NGO and also due to outcry of the affected farmers with floods. 
 
The government successfully achieved in enforcing “Operation Kolleru” through non-violence and 
resolved the conflict through livelihood enhancement programmes designed to provide alternative 
earnings to the affected and needy inhabitants. 
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Initially the inhabitants showed reluctance in opting government’s packages but later government 
designed concrete packages with subsidised financial allocation through nationalised banks in the 
form of loans attracted the inhabitants to accept the proposal. 
 
Through interviews it was evident that the people were habituated to easy money by leasing their 
share of land and it was difficult to go back to the previous earning style where they need to work 
hard every day to support their families. Keeping this in mind inhabitants were against the project 
and arguing that prior to aquaculture farming that lake was under pressure with other activities 
prevailing in the lake such as industries, agriculture and human interferences. The inhabitants of the 
lake are migrating to the near by towns and cities in search of alternative earnings, because only 
15% of the inhabitants gained support with the government initiatives. However according to Mr. 
Lav Agarwal not all the inhabitants need government’s support and moreover the initiatives are 
designed only for the affected families those who are badly in need of such packages and to build 
confidence in them. Thus the build confidence in turn can be utilised for sustainable development. 
 
     9.2.    Recommendations 
 
 1. Awareness Arising Strategies: The government should take up awareness arising programs and 
workshops to educate and train the inhabitants to build their capacity.  
 
2. Establishment of field research station: The State Government should establish a field research 
station in collaboration with the Andhra University and /or Central Institute for Fresh Water 
Aquaculture (CIFA) in order to monitor the activities in and around the lake and their influence on 
the lake’s ecology. 
 
3.Working groups of Green NGOs: Green NGOs should take up responsibility in forming “Green 
Working Groups” involving educated youth to monitor the lake in order to stop unwanted activities. 
Furthermore these groups would helpful in building the capacity of the inhabitants. 
 
4. Participatory approaches: The environmental protection in the public interest can be achieved 
through participatory approaches inviting public to participate in the environmental planning and 
regulation procedures. Therefore the government should amend Constitution giving a room for 
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public participation in the decision-making processes involving the stakeholders and local 
population. 
 
5. Environment sections: Establishing environment sections in the other major ministries like 
agricultural, mines, rural development, water resources, health, textile, tourism etc. would be 
helpful in monitoring environment as a whole. 
 
6. Kolleru Monitoring Cell: Establishment of the Kolleru monitoring cell in the lake’s premises 
with decentralisation powers through devolution involving the local inhabitants along with the civil 
servants in the lake management strategies would be helpful to protect and conserve the lake’s 
resources. 
 
7. NGOs as carriers: The NGOs like Nallamalai Foundation and Birdwatchers Club should take up 
the responsibility as Policy carriers, in case the government fails to provide social sustainability to 
the on going livelihood enhancement. 
 
8. Stop aquaculture activities: The government should make sure that all the fishponds are 
destroyed and take appropriate measures to discourage aquaculture practices in the lake. 
 
9. Encourage traditional fishing: Support and encourage the traditional fishing with modern 
techniques and subsidised loans. 
 
10. Standards to the industries and municipalities: The State Pollution Control Board should 
take measures to control and diminish toxic chemicals and bacterial contamination in the lake. This 
can be achieved through setting standards to the industries and municipalities in releasing their 
effluents and waste respectively. The industrial effluents must be treated according to the set 
standards with acceptable toxicity; where as the municipal waste must be treated with water 
treatment plants in order to decrease the coli form number to acceptable levels. If industries or 
municipalities fail to treat their waste then the polluter should pay for cleaning. 
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Annex A 
 
Interviews:  
We have interviewed 4 persons through telephone, two persons from the inhabitant’s category, one 
person from the local politician category and one person from the civil servant category. 
Stakeholders Interviewed Reason for Selection 
Inhabitants 
3. Agriculture farmers 
4. Fishermen 
 
 
1 
1 
Affected by floods from the 
lake. 
The key actors of the 
degradation of the lake. 
Local Politicians 1  Decision making powers 
Civil servant  1 Key role in implementation 
process 
 
Inhabitants – In this category the first interviewee was Mr. Satti Babu, a local farmer, which 
helped us to gain knowledge about the agriculture farming and the problems encountered. He 
explained that the rice cultivation in the lake area used to be twice a year during 60s, 70s, and 80s, 
the first crop being cultivated between the months of June and September, where as second crop 
was practiced during the months of Dec/Jan - April/March. The average yield was 30-35 bags of 75 
kg each. Later due to flooding problem during rainy season only second crop was practiced because 
the land was submerged in the first crop season. But now after demolitions it has been observed that 
the land for second crop was also submerged. 
 
The second person we have interviewed from this category was Mr. Moshe belonging to the 
fishermen community to obtain relevant information about the present situation and rehabilitation 
packages. He explained that now some inhabitants are moving out of the lake in search of new 
earnings to support their lives and some are still living in the villages working as daily labourers. 
When I have asked about the alternative livelihood packages he told that only 15 % of the affected 
people was benefited. He also mentioned that inhabitants do not know any thing about the lake’s 
status as Wild Life Sanctuary and Ramsar Convention and it importance and added that traditional 
fishing is not feasible at this moment. 
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Local politician: Mr. Jankirammaya. N , a local National Congress Leader, gave us valuable 
information through his interview. First we have asked him about the present situation in the Lake. 
He said the lake is now completely under control with regular patrolling of forest department 
officials. He explained about the legal status of the lands owned by the community members that 
were issued by the Government of Andhra Pradesh, in 1956, in the form of D-form Pattas (title 
deeds) to practice agriculture and government has right to cancel their ownership. But later 
converted their individual share of land into fish pond and eventually all members of the 
community merged their lands together and also encroached adjacent government land to construct 
big fish ponds which can be earn money through leasing it to interested outsiders. The obtained 
share money is distributed among all members of the community. When I asked, do government has 
any proposals to construct reservoir in the Lake Kolleru, he said there are no such proposals with 
the government at this moment. The inhabitants can live in the Lake premises obeying the laws of 
wildlife sanctuary. He also mentioned that government is planning to allocate special funds for 
Kolleru are development. 
 
District collector: The whole credit goes to district collator Mr. Lav Agarwal for the successful 
implementation of the project “Operation Kolleru” . Through this interview we understood the 
government’s motivation and interests in protecting the Lake Kolleru. With his great experience in 
providing rehabilitation to the affected people in the Polavaram Project (construct of dam on 
Godavari river for irrigation and power) he along with the colleagues took up challenging task of 
operation Kolleru. 
 
According to the collector of West Godavari Mr. Lav Agarwal the SPKP through “Livelihood 
Enhancement Action Plan” aimed at building confidence among inhabitants, which eventually leads   
to sustainable development. Furthermore the main motto behind the non-violence operation is to 
gain inhabitants trust and to maintain good rapport between them for which they have adopted 
“working closely with community” strategy. The reason for considering this strategy is that people 
assume that officials only visit for legal actions or to collect “mamool” (bribe). The district 
authorities not only implemented legal action but also stood by them morally and fiscally through 
livelihood enhancement plans. 
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Duration of the interview 
30 minutes 
45 minutes 
1hour 30 minutes 
20 minutes 
1 hour 
Date of interview 
April 12, 2007 
April 15, 2007 
April 21, 2007 
March 10, 2007 
May 6, 2007 
Telephone number 
+919440112434 
 
+919948272873 
+919989382684 
+918812231050 
Name of the informant 
Satti Babu  
 
Moshe 
Janikiramayya Nukala 
(local leader belonging to 
Indian National 
Congress) 
Mr. Lav Agarwal 
(District Collector) 
Category 
Inhabitants 
1.Agriculture farmer 
2.Aquaculture farmer 
Politician 
Civil Servant 
T
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:
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 Annex B 
 
Information Sheet on Ramsar Wetlands 
(RIS) 
Categories approved by Recommendation 4.7 of the Conference of the Contracting Parties 
Note: It is important that you read the accompanying Explanatory Note and Guidelines document 
before completing this form. 
1. Date this sheet was updated: 19th August 2002. 
2. Country: India 
3. Name of wetland: KOLLERU LAKE 
4. Geographical coordinates: 160 30’ – 160 45’ N Latitude and 810 05’ - 810 20’ E Longitude. 
5. Elevation: (average and/or maximum and minimum): 0-5 m. 
6. Area: (in hectares): 90100 ha at maximum flooding 
7. Overview: (general summary, in two or three sentences, of the wetland's principal characteristics) 
Lake Kolleru, a natural eutrophic lake, situated between the two major river basins of the Godavari and 
the Krishna. It is fed directly by two seasonal rivers, the Budameru and the Tammileru (East and West 
branches) besides 30 inflowing drains and channels. It has been functioning as a natural flood balancing 
reservoir between the deltas of two rivers. It has also been serving as the habitat for various resident and 
migratory birds besides sustaining fishing, agriculture and related occupations of the people dependent on 
it for livelihood. 
8. Wetland Type: (please circle the applicable codes for wetland types as listed in Annex I of the 
Explanatory Note and Guidelines document) 
marine-coastal: A B C D E F G H I J K Zk(a) 
Inland: L M N O P Q R Sp Ss Tp Ts 
U Va Vt W Xf Xp Y Zg Zk(b) 
Human-made: 1 2 3 4 5 6 7 8 9 Zk(c) 
Please now rank these wetland types by listing them from the most to the least dominant: 
K, Ts, O, N, 1 
9. Ramsar Criteria: (please circle the applicable criteria; see point 12 below) 
1 2 3 4 5 6 7 8 
Please specify the most significant criterion applicable to this site: 
8 
10. Map of site included? Please tick YES --or-- NO 
(Please refer to the Explanatory Note and Guidelines document for information regarding desirable map 
traits.) 
Yes 
11. Name and address of the compiler of this form: 
World Wide Fund for Nature- India, 
Secretariat, 172-B, Lodi Estate 
New Delhi- 110 003 
Website: www.wwfindia.org 
Tel: 91(11)4616532, 4691760-62 
With Inputs From: 
Dr. K.P. Srivasuki, Director, A P Shore Area Development Authority, E F S & T Department, 209-K 
Block, Andhra Pradesh Secretariat, Hyderabad 500 022, India 
Ph. : 0091 44 3453181 Fax: 0091 44 3451440. 
12. Justification of the criteria selected under point 9, on previous page: (Please refer to Annex. II 
in the Explanatory Note and Guidelines document) 
(i) Criterion 1: 
Ensconced between the two major river basins of the Godavari and the Krishna, the lake has been 
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functioning as a natural flood-balancing reservoir between deltas of the two rivers. 
(ii) Criterion 2: The wetland supports the vulnerable species, Grey Pelican Pelecanus philippensis. 
(iii) Criterion 4: 
The lake harbors a variety of resident and migratory birds. Open billed storks are sighted from March to 
May every year near Bhujabalapatnam. The migratory birds include Gargeney teals, Mallards, Flamingos, 
Grey Pelicans Adjutant storks etc., and they visit the lake from October to March every year. The wild 
ducks including Mallards, Pintails and whistling teals etc. 
(iv) Criterion 5: The lake regularly supports more than 50,000 waterfowls. 
(v) Criterion 8: 
The lake provides a habitat for large number of species of fishes and prawns. Rao et al., (1987) recorded 
61 species of fishes and 12 species of prawns. The Indian climbing perch Anabas oligolepis and A. 
testudineus dominate the landings. Commercially important species of catfish include Clarias batrachus, 
Heteropneustes fossilis and Wallago attu. The murrels, Channa striata, and C. punctata. Crap landings 
are representing by Labeo rohita, Catla catla, Cirrhinus mrigala and Puntius sarana. Other species of 
considerable importance to fishery are Etroplus spp., Mugil cephalus, Mystus gulio, Macrognathus spp., 
and Anguilla bengalensis. 
13. General location: (Include the nearest large town and its administrative region) 
Lake Kolleru, a natural eutrophic lake, situated between the two major river basins of the Godavari and 
the Krishna at about 55 km. east of Vijayawada and some 25 km north west of coastline. It is situated 
between 160 30’ – 160 45’ N Latitude and 810 05’ - 810 20’ E Longitude. It covers parts of West Godavari 
and Krishna Districts of Coastal Andhra Pradesh and it opens into Bay of Bengal through Upputeru which 
is 62 km long. It broadly lies between Kaikaluru in Krishna District and Eluru in west Godavari District 
of Andhra Pradesh. The lake is situated 35 kms. inland from the present coast line on the East Coast. 
14. Physical features (e.g. geology, geomorphology; origins – natural or artificial; hydrology, soil type; 
water quality; water depth, water permanence: fluctuations in water level; tidal variations; catchment 
areas; downstream area; climate) Geo-morphology of the lake: 
The lake experiences brackishwater conditions in the SouthEastern region during summer months when 
the inflow of the fresh water into the lake is low. The saline water reaches up to the middle regions of the 
lake, while in the northern parts freshwater conditions exist. 
The major geomorphic features identified are as follows: A. Lagoons B. Ancient beach ridges C. Tidal 
Marshes, etc. This lake maintains connection with the sea through Upputeru and this has a typical lagoon 
character. Towards the south of the lake there is a vast stretch of low lying marsh land of about 135 kms. 
Separated from the lake by a set of ancient beach ridge. Based on gravity and seismic aurveys it is found 
that the Kolleru lake is depression of a minor trough bounded by faults on either side to the basement 
depth. Beach ridges are low, narrow, elongated and nearly parallel set of ridges each representing a 
former shore line. Tidal marsh is 40 km. Away from the sea towards Kolleru along the meandering 
course of Upputeru. 
• Soil: Heavy alluvial deposits are found all around the lake due to annual floods and discharge 
through drain. 
• Tidal water effect: Tidal water enters the lake through Upputeru the only outlet from lake to the 
Bay of Bengal. Normal tide is +3.0’, summer tide is +5.0’. During normal period the effect is upto 
Tadinada lock i.e., 8/0 mile. During flood salt water intrusion is not felt above mile 12/2. Summer 
tide effect is felt upto 6/6 mile. 
• Climate: The lake area enjoys a semi-arid (Dd) type of climate of Thornthwaite classification. 
Summer temperature is upto 380-400C. Winter temperature is upto 190 –230 C. It receives an average 
rainfall of 70-100 cm. Per annum both by the southwest and northeast monsoons. Major part of the 
rainfall is due to southwest monsoon (July-September). Considerable rainfall occurs during October 
and November months due to cyclonic activity in the Bay of Bengal. 
15. Hydrological values (gtound water recharge, flood control, sediment trapping, shoreline 
stabillisation etc.) 
• Drainage: Budameru and Tammileru are the two important rivers joining the lake in the western and 
northwestern sides respectively. The drainage area of these two rivers is about 5,121 sq. km. A 
number of channels also enter the lake and most of them are from the northern side. Some artificial 
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drains from Krishna and Godavari irrigation canals are diverted into the Kolleru Lake . The lake 
receives through its major drains and canals an inflow of more than 1,00,000 cusecs of water which is 
discharge at rate of 6,650 cusecs (at lake level ‘+7’) into the sea by its narrow and only outlet, the 
sluggish “Upputeru” drain. The bed level of Kolleru is 2’ to 3’ higher than the bed level of the 
inflowing rivers. Therefore, there is backing effect into the drains from Kolleru Lake. 
• The lake drains into the Bay of Bengal through the Upputeru River, which flows for a distance of 42 
km. Although essentially a freshwater lake, Kolleru sometimes receives a small amount of seawater 
through the Upputeru River. 
• The western zone is characterised by relatively high, dissolved oxygen content, low pH, high 
temperature, and low transparency values. As the eastern zone is farther from the river drainage 
points, the water temperature, transparency, and pH are not affected so much by river water, but 
influenced largely by seasonal climatic changes. On the whole, the pH is not affected so much by 
river water, but influenced largely by seasonal climatic changes. On the whole, the pH varies from 
7.2 to 8.2. Surface water temperatures range from 24.20C in December to 31.60C in June. There are 
only slight vertical variations in temperature (maximum of 1.00C), largely because of the abundance 
of aquatic vegetation. The lake shows rather high values of total alkalinity, hardness, and nitrates as 
compared with similar water bodies elsewhere in south India. 
• Water holding capacity of the lake: The total capacity of the lake at +10’ level is 1222 million/cft 
and at +7-0’ level it is 508.4 million / cft only. The data from 1916 to 1990 shows that (i) +7-0” 
water level was obtained in 37 years out of 75 years (ii) high level of +9-0’ or more was obtained in 
years 1916, 1939, 1949, 1959, 1962, 1964, 1978, 1983 and 1989. 
• Siltation Rate: The survey of lake from 1964 to 1973 has shown that the bed is raised from (-3.0’) to 
(-1.0’) and (-2.0’) at many places. This works out to a silting rate of 2.5 cm/yr. The raise in the bed 
level is due to settlement of silt reinforced with dead weed due to high eutrophic conditions prevailed 
in the lake. Thus the water holding capacity of the lake is getting reduced. 
16. Ecological features (main habitats and vegetation types) 
The entire area consisted of the lake, vast plains interspersed with pools of water with few tree species 
such as Borassus flabellifer, Acacia nilotica and Azadiracta indica etc. The shrubs and herbs are of 
typical coastal vegetation. The entire vegetation of this area can be classified into Aquatic or wetland 
vegetation and Terrestrial vegetation. The lake is covered by littoral vegetation, predominantly of 
hydrophytes. It showed variations in different spots with emergent submerged and free floating aquatic 
macrophytes. 
• Wetland vegetation: The lake is covered by littoral vegetation, predominantly of hydrophytes. It 
showed variation in different spots with emergent, submerged and free floating aquatic macrophytes. 
The floating vegetation dominated by Ipomea aquatica and Eichhornia crassipes occurred 
throughout the lake and formed dense mats. The submerged weeds constituted by Ottelia alismoides, 
Vallisneria spiralis, Ceratophyllum were abundant in deeper parts of the lake and along ferry lines. 
Nymphaea nouchali, Nymphaea stellata, Nymphoides hydrophylla and Salvinia cucullata were 
moderately distributed in many parts of the lake. The notable feature of the lake vegetation was the 
presence of extensive stands of Phragmites karka which occur in vast stretches in many areas of the 
lake. Other weeds such as Cyperus sp, Paspalidium, Pistia, Alternathera and Typha were present in 
small patches in many parts of the lake. Utricularia, Polygonum and Scirpus sp were distributed in 
some areas only. 
The following macrophytes can be grouped under emergent vegetation: 
1. Phragmites karka 
2. Typha angustata Bory et chaub 
3. Cyperus rotandus. L 
4. Scirpus articulatus. Linn 
5. Paspalidium flavidum. (retz) Camus 
Floating leaved Hydrophytes 
1. Nymphaea nouchali. Barm. F 
2. Nymphaea stellata wild 
3. Nymphoides hydrophylla (Lour) O. Ktze 
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4. Ipomea aquatica. Forak 
5. Alternathera sessilie (L) R. Br. 
Submerged Hydrophytes 
1. Ottelia alismodides (L) Pers 
2. Vallisneria spiralie (L) 
3. Ceratophyllum Sp. 
4. Hydrilla verticillata 
5. Chara & Nitella 
6. Utricularia 
Free floating Hydrophytes: 
They occurred in standing or slow flowing waters. 
1. Eichhornia crassipes (Mart) somls 
2. Pistia stratoites, L 
3. Salvinia cucullata 
4. Mats of Azolla, Spirodella and Lemna. 
Amphibious plants: Polygonum glabrun, sueda maritema Distribution of aquatic vegetation: 
• Nymphaea stellata, Nymphaea nouchali, Nymphoides occurred dispersed throughout the lake 
especially at Kollatikota, Chatakai, Prattikona lanka. Paspalidium flavidum, Alternathera sessilie 
were greater abundance near Komatilanka, Bujabalapatnam, Prattikonalanka Chatakai, Gudivakalank 
areas. 
• Alternathera sessilie was mainly present near Pedayadlagadi, Komatilanka and Gudivakalanka areas. 
Hydrilla verticillata were abundant near Kollatikota Lakshmipuram areas and Prattikonalanka, 
Pandiripalligudem areas. 
• Vallisneria spiralis, Ceratophyllum sp. were mainly distributed in Chatakai, Prattikonalanka, 
Kolletikota, Gudivakalank areas. Thick mats of Salvinia occurred near Pedayadlagadi, Kolletikota 
areas. 
• Cyperus rotandus, typha Angustata, Scirpus articulates occurred in small patches at Pedayadlagadi, 
Komatilanka, Chatakai, Kollatikota, Gudivakalanka. 
17. Noteworthy flora (indicating, e.g., which species/communities are unique, rare, endangered 
orbiogeographically important, etc.) 
• The field studies revealed that Ipomea aquatica, Ottelia alismoides and Nymphoides hydrophylla 
were the most dominant species which occurred throughout all the stations investigated from 
Pedayadlagadi Upputeru. Elchhornia crassipes formed thick mate over water surface and at many 
places it blocked the way. 
• The notable feature of the lake vegetation was the presence of extensive stands of Phragmites Karka 
occur in vast stretches in many parts of the lake particularly Kolletikota, Chatakai, Prattikonalanka. 
18. Noteworthy fauna (indicating, e.g., which species are unique, rare, endangered, abundant or 
biogeographically important, include count data, etc. ) 
• The lake harbors a variety of resident and migratory birds. Open build storks are sighted from March 
to May every year near Bhujabalapatnam. The migratory birds include Gargeney teals, Mallards, 
Flamingos, Adjutant storks etc., and they visit the lake from October to March every year. The wild 
ducks including Mallards, Pintails and whistling teals etc., are very large (more than 50,000) in 
numbers. 
• The importance of this lake remains a very important wetland for both resident and migratory 
waterfowl, although its importance has declined in recent years. Pelecanus philippensis formerly 
bred in large numbers but no longer does so. Kolleru Lake was formerly a wintering area for huge 
numbers of ducks. The flocks of ducks have been described as suggesting “smoke from a score of 
express trains running berserk”. Large numbers of birds still occur in winter; in a partial census of the 
lake in January 1988, over 17,000 waterfowl were recorded, including 110 herons and egrets of five 
species, at least 1000 open-bill storks (Anastomus oscitans). 
• The following are the species of fish available in Kolleru and Upputeru (i.e., Perantala Kanuma and 
Upputeru upto Akiveedu bridge). 
1. Family Notopteridae 1. Notopterus notopterus 
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2. Family Elpideaer 2. * Elops saurus 
3. Family Anguillidae 3. Anguilla nebulosa 
4. Anguilla bicolor 
4. Damily Chanidae 5. * Chanos chanos 
5. Familly Cyprinidae 6. Chela labuca 
7. Oxygaster clupeoides 
8. Danio devario 
9. Esomus danricus 
10. Raabora daniconius 
11. Amblyoharyngodon mols 
12. Barbus (Puntius) sarana 
13. Barbus (Puntius) seohore 
14. Barbus (Pontius) chola 
15. Barbus (Pontius) ticto 
16. Catla catla 
17. Cirrhinus mrigala 
18. Cirrhinus reba 
19. Labeo bata 
20. Kavei cakvasy 
21. Kavei funvruata 
22. Kavei riguta 
23. Rigtei (Osteivrana) citui 
6. Family Siluridae 24. Wallago attu 
25. Ompok pabda 
26. Ompok bimaculatus 
7. Family Bagridae 27. Mystus qulio 
28. Mystus cavasius 
29. Myatus vittatus 
8. Family Clariidae 30. Clarias batrachus 
9. Familly Heteropneustidae 31. Heteropnoustes fossilis 
10. Family Exocoetidae 32. Hyporhamphus gaimardi 
11. Family Belonidae 33. Xenentodon cancils 
12. Familly Cyprinodentidae 34. Aplocheilus panchax 
13. Family Centropomidae 35. Lates caloarifer 
36. Chanda name 
37. Chanda ranga 
38. Chanda commersonil 
14. Family Theraponidae 39. Therapon jarbus 
15. Family Carangidae 40. Caranx sexfasciatus 
16. Family Leiognathidae 41. Leiognathus equulus 
17. Family Lutjanidae 42. Llutjanus Jahngarah 
18. Family Gerreidae 43. Cerres punctatus 
19. Family Scatophagida 44. Scatophagus argus 
20. Family Nandidae 45. Nandus nandus 
21. Family Cichilidae 46. Etroplus suratensis 
47. Etroplus maculatus 
22. Family Mugilidae 48. Mugil cephalus 
49. Liza parsia 
50. Rhinomugil corsuls 
23. Family Cobiidae 51. Closso obius giuris 
24. Familly Anabantidae 52. Anabas testuidnous 
53. Anabas oligolepia 
25. Family Channidae 54. Colisa fasciate 
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55. Channa striata 
56. Channa punctata 
57. Chenna maruila 
58. Channa punctata 
26. Family Mastacambelidae 59. Macrognathus aculeatus 
60. Mastacembellus armatus 
61. Mastacembalus pancalus 
27. Family Cylnoglossidae 62. Cynoglossua puncticeps. 
19. Social and cultural values (e.g. fisheries production, forestry, religious importance, archaeological 
site etc.) 
The combination of culture and capture fisheries is practiced in the area. Kolletikota situated in the 
middle of the lake has got a temple of the local diety. Every year thousands of people visit the temple on 
a particular day during the annual JATARA (Festival of the diety). The place can be accessed only boat 
and has religious importance. 
20. Land tenure / ownership of (a) site (b) surrounding area 
(a) Site: Government of Andhra Pradesh. 
(b) Surrounding: Mainly Fish Ponds, Private ownership. 
21. Current land use (a) site (b) surroundings / catchment 
(a) Site: Pisiculture 
(b) Surrounding: A major portion of the Private land is under Agriculture. In the Catchment area 
both dry and wet cultivation is prevalent while the former is in practice over more area. 
22. Factors (past, present or potential) adversely affecting the site’s ecological character, 
including changes in land use and development projects: (a) site (b) around the site. 
(a) Site: 
• The lake has been converting into a wetland and in large parts, into land – mass, over the years. This 
natural process hastened by human economic activity exploiting and depending on the freshwater of 
this vast area. Partly due to the legal status extended to culture fishing and agricultural activity within 
and around the lake spread in the last fifty years and partly due to the near – inelastic demand for 
freshwater fish besides paddy from the Kolleru, the ecological conservation of the area has become 
more a human than an aesthetic need. 
• A lack of regulation of the seaward flow of the Kolleru waters during monsoon is progressively 
increasing the high-flood line, causing major flood problems in the surrounding cities of Eluru and 
Gudivada, besides submerging second-crop paddy lands and fish-tanks below the + 5 ft. contour of 
the lake spread area. The lack of regulation also causes drying up of the major inlets into the lake 
during the summer, reducing the lake spread to about 10000 acres and that too in patches of shallow, 
weed infested ponds, good mainly for animal washing and basket-fishing. The obstruction to free 
flowing drainage is caused mainly by haphazard raising of culture – fishing tank bunds and 
construction of three major roads within the lake spread, without adequate cross drainage works. 
• Intermittent floods during the Monsoons, occurring every four to five years due to the back – up of 
rainwater and agriculture run-off have caused major economic losses. The State Government’s 
investments in constructing upstream regulators to control river discharges, its recurring expenses on 
internal channel works, weed clearance and flood damage works, the losses of submerged crops, high 
water levels in the city of Eluru remaining static over 6 days at a time, submersion of fish tanks even 
with bunds as high as 15 ft. loss of cattle feeding grounds, mosquito menance and water borne 
diseases among the lake – people are few of the yet to be quantified economic losses which need to be 
prevented. Conversely, drying up of the lake in the summer due to poor drainage in the inflowing 
systems, also creates the problem of increasing nutrient concentration affecting lake water quality, 
fish and bird life adversely, thus slowly reducing the very basic natural interdependence of life forms 
upon which human economic life relies. The eutrophication phenomenon in the lake also affects 
ground water recharge, directly causing drinking water scarcity in the surrounding bed villages, in the 
Summer. Finally, tidal inflows have tended to increase after the Upputeru has been widened and 
reduced in length. Increased salinity levels during cyclonic tidal inflows, could permanently damage 
the limnological quality of the Kolleru. 
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(b) Surrounding: 
• After the development of efficient ponds culture techniques resulting in increased yield from fish 
ponds, marginal areas of the lake have been converted into fish ponds. World Bank extended financial 
assistance to farmers for the construction and management of the fish ponds. In the last decade nearly 
20,000 hectare have been converted into fish ponds. This has resulted in the degradation of the natural 
habitat in the lake proper over the years affecting the fishery. The area of the lake has diminished and 
the breeding areas of the many species are affected. 
23. Conservation measures taken: (national category and legal status of protected areas – including 
any boundary changes which have been made: management practices; whether an officially 
approved management plan exists and whether it has been implemented) 
The lake up to +5’ contour has been declared as a wild life sanctuary recently with a view to protect the 
flora, fauna and the ecosystem. 
24. Conservation measures proposed but not yet implemented: (e.g., management plan in 
preparation; officially proposed as a protected area etc.) 
Kolleru conservation and Management plan has been prepared but could not be implemented for want for 
funding. 
25. Current scientific research and facilities: (e.g., details of current projects; existence of field 
station etc.) 
Environment Protection, Training and Research Institute at Hyderabad has taken up some Research 
activities mainly for the monitoring of lake water quality. 
26. Current conservation education: (e.g., visitors centre, hides, information booklet, facilities for 
school visits etc.) 
Forest Department Government of A.P has started an Environment Education Centre. 
27. Current recreation and tourism: (state if wetland is used for recreation/tourism; indicate type and 
frequency/intensity) 
Wild life enthusiasts and Bird watchers visit the area during winters. However organised tourism is 
almost non existing. 
28. Jurisdiction: (territorial e.g., state/region and functional e.g., Dept. of Agriculture/Dept. of 
Environment etc.) 
While Andhra Pradesh Shore Area Development Authority is the Supervisory Authority at 
Government level Forest Department manages the Sanctuary. 
29. Management authority: (name and address of local body directly responsible for managing the 
wetland)Andhra Pradesh Shore Area Development Authority, E F S & T Department, K-Block A. P. 
Secretariat Hyderabad – 500 022. India. 
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Annex C 
 
E-mail from Environemntalist Mr. Ravi Kumar U 
 
INBOX: Re: Need your Support (128 of 164)   Move | Copy This message to
Delete | Reply | Reply to All | Forward | Redirect | Blacklist | Message 
Source | Save as | Print 
Back to INBOX   
Date: Fri, 02 Feb 2007 13:22:28 +0100
From: irrinki@ruc.dk
To: ravikumar uppaluri <uravikumar@yahoo.com>
Subject: Re: Need your Support
Namaste Ravi Kumar Garu, 
 
Happy New Year. 
 
I have started my project titled "Pesticide Pollution in Lake Kolleru: A Case 
Study" and my problem formulation is "what are the positions among key 
stakeholders to the pesticide pollution of the lake kolleru and how might  this 
pollution be diminished?". 
 
I would like to work with above mentioned problem, which  was one the problems 
you have listed in your previous mail. 
 
Now my research questions are 
1.what are the positions of Government, farmers and inhabitants? 
2.what are the steps taken by the government to monitor and control pesticide 
pollution in the lake? 
3.How can we conserve and utilize lake's resources in a sustainable manner? 
4.What are the available technologies,strategies and methods to diminish 
pesticide levels in the aquaculture effluents ,agriculture runoffs and domestic 
waste? 
 
I have planned  to visit the lake area to  work with the above mentioned 
questions, but I don't have time for field trip as I have to submit my report 
by April. 
 
Therefore ,I humbly request you to provide me with latest relevant information. 
 
Thanking you. 
 
Your truly 
Nagalakshmi Irrinki 
 
Quoting ravikumar uppaluri <uravikumar@yahoo.com>: 
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> Hi Mrs. Naga Lakshmi, 
> 
>   Nice to see your message. The case of Kolleru lake offers many dimensions 
> for study.  Ecological, Socio - political,  Agriculture, hydrological etc. 
> 
>   You can consider the following for problem identification. These are only 
> my views and only you will be in a much better position to formulate and 
> articulate on a particular problem / divide each into many problems or 
> combine several into on. depending on the data required, time and 
> efforts.Your problem  can be based on pure technical aspect or pure 
> socio-popitical aspect or a combination of both as you can see from the 
> information below. 
> 
>   1) Flora and fauna constitution prior to encroachments, present status 
> .....  efforts to restore to the original levels. 
>   for example you can take the case of specific migratory birds. over a 
> period of time their population dwindled....possibly due to changed ecology 
> of the lake and sorroundings like ...availability for perching (diminishing 
> tall grasses in the lake) nesting/ brooding (dwindling green cover - trees 
> like prosopis juliflora in the sorrounding villages), scarcity of food (may 
> be of particular species of fish or insects), contamination of water due to 
> agrochemical pollution, indiscriminate fishing through mechanized trawlers 
> 
>   In India, as you must be aware.. there is only distruction...but I havent 
> come across any  effort on a big scale to restore in conservation projects. 
> 
>   The solution for the above could be - 
>    create artificial perches in the lake, along side take care to raise the 
> natural tall grasses in the lake that once flourished. 
> 
>   Also make efforts to raise the species of grasses or plants that served as 
> a source of fibre for building nests 
> 
>   breed the fish  that are domestic to the lake and release and gradually 
> upgrade the population to a sustainable level. 
> 
>   carrry out removal of weeds in the lake including any algal blooms 
> 
>   raise trees that were native to the lakes sorroundings 
> 
>   conserve and expand the catchment area as contiguous as possible to the 
> original level. 
>   change the cropping pattern (instead of rice cultivation) to some other 
> crops that mingle well/ do less harm to the lake ecology 
> 
>   take efforts to stop any industrial effluents / or route them through 
> treatment plants so that the water is suitable enough to be released into the 
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> treatment plants so that the water is suitable enough to be released into the 
> lake 
> 
>   The above are technical solutions. However, you know how these issues are 
> laced up with socio-political concerns. our politicians and general public 
> are never concerned about the environment/ecology etc. For decades the 
> government has allowed people to exploit the lake, though it was declared a 
> sanctuary.Now the same people, deem it their right to stake claims to the 
> land that was once the lake and now demand legal tenure for the encroached 
> land. If you talk about conservation ....politicians and people will retort - 
> will conserving the lake provide us food? employment? 
>   for they do not appreciate the fact that such diversity rich areas are an 
> asset. Neither they have the knowledge or the patience to gain knowledge on 
> their own. 
> 
>   Therefore 
>   public opinion has to be mobilized  for creating awareness among the 
> general public about the basic ecological aspects - the food linkages, food 
> webs, food chains , interdependency of living species. benefits of a green 
> cover and unpolluted water. 
>   involve local, national and international conservation organizations. write 
> to the media 
>   bring out examples of conservation projects elsewhere. Also make best use 
> of the existing provisions in the law on environment and forests. The efforts 
> should be in such a way that people should appreciate the fact that its just 
> not lake kolleru, and that there are thousands of such spots and a variety of 
> efforts that can make each of their villages a freind for our environment. 
> 
>   You can educate the people by taking them back to the age old traditions 
> (but forgotten now) eg. after harvesting and storing the produce at their 
> homes, farmers used to hang grain panicles at their homes so that the house 
> sparrows and other birds can feed on them. Though sparrows are pests on 
> agriculture, still the farmers have taken care to feed them during un-season 
> when food availability for the birds is scarce. Other example is the rangoli 
> adorning our front yards. This used to be made of pounded rice and thus 
> serves as feed for ants. same is the case when we offer sugar as offering to 
> goddess Tulasi.All these shows interdependecy / live and let live . You can 
> also take examples of dodo bird and calveria major. 
> 
>   In this case you can chalk out a public mobilization plan. 
> 
>   there are some books available on lake kolleru....also an article in 
> current science. 
> 
>   A film maker whom I am acquainted with ( as you are acquainted with me 
> through the article) is probably starting shooting for a film on kolleru in 
> the coming months and supported by UNICEF. 
> 
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> 
>   Hope Ive given you some insights! 
>   All the best!! 
>   Thats for now, 
> 
>   Best Regards 
>   Ravi Kumar U. 
>   Hyderabad 
> irrinki@ruc.dk wrote: 
> 
> 
> Dear Ravi Kumar, 
> 
> 
> I have read your article about ecopatch, really a wonderful concept. 
> 
> Coming to my introduction ,my name is Mrs. Naga Lakshmi ,basically i hail 
> from 
> Vijayawada, presently doing Masters program in environmental studies at 
> Roskilde University ,Denmark. 
> 
> This is my first semester and planning to do a project on Kolleru lake. i 
> have 
> just started working on my project .Here we have problem based learning 
> concept 
> i.e identify a problem and come out with conclusion sloving this problem. 
> 
> Hence Kindly help me in identifying a probelm regarding kolleru lake.I have 
> few...can we apply ECOPATCHES concept to Kolleru lake ? 
> 
> 1. How to make Kolleru lake sustainable? 
> 2. How can local inhabitants be involved in protecting the lake? 
> 3. How to create awareness and educate local people about environmental 
> issues? 
> 
> 
> Kind Regards 
> 
> Mrs. I N Lakshmi 
> 
> 
> 
> 
> 
> --------------------------------- 
> Access over 1 million songs - Yahoo! Music Unlimited Try it today. 
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